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This report and its refersnces provids the following infamation cbdu\ the.
- £14gh% of alssile 2B, as required by the Range a.myomm. Ra, (au
Baference 1)1 :

[ bhmeo, fast, slow, and mmg&-dhpoﬂhl trdoctorhs id.th ;
iepeots for premature cutotru (btez-enoo 1, itens 2-2% and 3g). o
b, Mexisua turning cepedility of \bo welocity vestor.

¢. Expeoted effects of dastruot ectica ca nhtch ard the unmu ool
mmn of the resulting plsces.

4. hpcctad impact point end ballistio cceffioclent for eash re-entering
body. ' -

o, Impach dhponion for esch nﬁga

D | £, Conditicns for burninrg ox re-entiry,

€. Trjectory dsviaticns bayend which the lmehln( mnoy u w0 lenger
interosted in the flight,

B mmmwntmmmamhwmwmm

| i, Naxisma possitle down rengs end ercze-range velocitiss of the instane
- tanscus izpact point during each powored stage inelelisg vernisr.

§. Maxtmm possible rezge with complete fisl compumption ia all steges

© el eptimm trajostery, | .
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K : pregrea attemuatod by & faotor of 0,97, The ARMA guidance system vill steer

' | on® terget located at 11.44647 deg N. Geodstio latitude and 162.26619 deg E
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Migsile 2{2 will ds launchksd from the Operaticnal System Tost Feollity ¥o. 1
(m-a), VAFB, The target ares will be in Eniwetok lagoen, 4386 n, =i, down-
" yenge from the lsunch ped. mmmnmmmunoosnmmnmo&l.
Mod 3 re-eniry vehicle vill be utilised,

' }mwmmvmmlthnnmm-nMQmuMﬁofnpprwmhh
323 dogrees %o & pitch plems trus asimath of 269,17360 in the time interval
from T+ 2 %0 T ¢ 15 seccnds, vhere T is the time of one inch motica, (T=0 |
for the simalation.) PFrom T + 15 seconds until booster cutoff time the missile
vill parfora & progremsed pitch mensuver beced om the standard E-RAD pitch

D R LR

1 <hs missile to & ccnstant inertisl attituds -nm of 70 dagrees throughout
ths sustainer phase of flight, :

Booster cutoff will be initiated when the downrange ccmponent of inertial nloc-
ity excoeds 6647.8678 fps. 'If the booster cutoff signl is mot received by
130.6 seconds, outoff vill be initiated by tbe satopilot backwup signal. Besed

r , | longitufe, the guidence systea will steer the missile to the desired vernler
cutoff ccnditions, Vernler cutoff will ooccur when the valus or the Arza Ringe

mmcm(m)umnum.

' mwnmmjectoquhudnpwalmchuightofz&.uzl.ind
|- | mominel valuss of MA-3 engine thrust end specific impulce. The mominal specifio
izruloe velnss sssuzol for the booster, sustainer, and vernier engines are
253,23 800., A5.45 oon., end 270,70 sec., respectively. Mintzn muimr
barnout weight wes cozsidered to be 11,251 1ba. '

mmmm»w.mzmamuuuam 2 vas used to odtain
ésta for this report. The latituds and lomgituds vsiues presented are geodstio
velucs o &n oblate eerth besed upom the DODUGS 1960 spboroid, Values of rexge
cdtaired from the reforencs trajoctory simlation sre computed by maltiplylizg
tho goocontrie sngle betveen ths lsunch ped end miseile (or impect) posnua

b7 e earth Tedius of 340,108 n. ai. or 20,502,900 £¥.

ummmmmmmumwmsmnmmmmumwmmmu 18,
ammum mmu&mumcminmmtonmﬂmmdumnbmm«mwln
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Reference 1 roquests that the fast and slow trajectories sbow the maximum

expocted deviaticons of instantanscus iwpact points from those of the referezce
trajectory. Thrust, specific impulse,lift off weight, and pitch-program dis-
persions were considered, end were combined in such & way as to 6use maximm

Idoviation of the prezature cutorf poins,

The fast trajectory differs fron ths reforence as follovst

1. Launch weight vas decreaced by 3800 1bs to 264,442 1,

2. Specific impulse of the booster was decressed 2,065%
Iﬂ 248.00 8906, (Minioum valus)

3. Specific impulse of ths sustaincr was dm-omd 1.665 (c 20 deviation);
Iss 211.88 e, I

4. Booster thrust incressed 1,70(%; sustainsr thrust incressed 1.325 (oach
8 20 deviaticn)

5, Autopilot pitch-progrezmer sttemastion factor vas daoressed 3-1/3%, from

0.97 to 0,938, (s 20 deviaticn).
‘!bo slovw irajectory differs froa the reference as followss
1. Lmeh woight vas Snmmd by 3200 1bs to 272,0&2 1be,

2, 8pecific impalee of the bocntor vas inoreased 0.&865. b 254.46 sec.
(20) | ,
3. Sustainer specific inpulu wes inoreased 1.66%. I = 219.04 se0. (20)

4. DBooster thrust was dmruud 1 7045; sustalnsr thrust was decressed 1.32%, -

(20 dsvistions)

5. Autopilot pitch-progresmer attezzaticn feotor wes insressed 3-1/35, from

0.97 ¢ 1.0023. (20)
The noes left trejeotory differs fron the reforencs as follows:

1. The yew gyro drifts 30 degreos per hour,

FORAN0. 47029

This decommant ooxtaing informsnan sffecting the matiseel afmufNUnomsumvnmnmmo!mwmnm 18,
N3C, Sactions 783 end 704 mmmmummmd_mmummmmnmmuuwamnm
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" | 2. Cross vinds bassd upen a tadle of 1% Sissonvine Winde are inaluded.

3. ihn 1s ¢ 1° ervor in lawnch esimuth, to the left.
b The terget 1s offeet 3 nautlcal miles to the left.
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8ozs trajoctory parsmsters for the four cases are compered fn ths folloving
@ablas ' , '
00 (8ec) 1250532 2,032 129032 135552
£200 (2e0) a9 zeus 3an 303582
VEO (8s0) 09323 29338 3909 NT.69%
Vaight at S50 (b) 12,600 12,27 13,263 . 12,843
Expenaile Proellasts 15389 L2 13 19
Pange of Nose Cone 4336.2 4335.8 4386,2 4326.3
(acnt. | |
0» foe {nfrowation requirexents listed in .the Suzmary arc met in the following
parsgraphs, "

a. Bafercnoe, faat, elov, and oross~renge-dispersion trejectories with inpacts
for premature cutoffs are pressated in Tebles III, N,.V, and VI on peges 10
through 54, Tores aro dofined fu Table II ca pege 8.

b, The mexizuna turning capability of the miscile welocity veotor is prossnted
in Paforence 3. | o |

_o. BReforence 4 procents the expected defects of destruct sctica on the veilels
and the ballistis coefficlents of the resulting piscss. '

d. Dreg data for the re-ontering bodiee are presented in Befurence 4. Expscted
impact points for ths noee come, propsllant tauks, and booster package for
tbe referance, fast, slow, an! noss left trajectcries ere preesnted in

Table I on page 7. An inteot broedeide re-entry is sssuped for the

l " propeliant Sank. ‘ ‘ ‘ _,

: ®hs offects of eovers heed and oross winds are givea in "Rsnge Sefaty snd

O ﬁ?;ﬁ?? Dieperoion Information for the 7«B OSIF-1 Vebiole," GD/A Beport

Mmeummmmwmumwuasm“ﬁmmmmofmmmmumm
USE, Sastines 733 end 754. The trassmaission or the ravelation of its contents in ony manner 10 an unauthorized person it prohidited by law.
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~ @y Izpact dispersion for tbs mose cone due to guidance errcrs is expected to
' b9 $3.6 n. mi. dovnrenge snd 33 n. mi, cross~renge. Iapact dispersion for
thsproponmttaaknledzpschdtoboﬁn.n. dmmaomdﬂn.d.
oroes-range. Impach dlspersion for the booater puehg- is tndlcatod by the
data in Table I on pege 7.

£, Conditions for Lurming an ro-ontry are not recuirved sincs no olsia s u;h
that any pisces of the miesile will burn completely before tapeot,

g8+ Trejectory devisticns boyond vhich the launching sgency is no longer mhr-
ested in the flight are discusced in Raference 4.

b, ﬂa Goneral Klaotric GERSIS and the Alr Force IRSS twemcking sys‘sas for
© renge safety will be on Atlas 2B,

1. The nax i pouibi. dounrange and oroes-range v:locliulse of Jhe fustanten~ "
eous hp‘ot point sre eatinated 1o bes : ' . |

|

Dowvn Range : Crosa Range
Booster 20 ».al/r ‘ - 13 n.ni/uec
Susteinsr 15C a.mi/mna n n.ni/mo‘
Yerntor ' o 3 aumt/ee 0.6 n.al/sec

?hn sbovs veloocities are for Lounier mst.ahwr, and vernisr cutoff iimes.
The cross-ran®® velosities remult from cssuning that the missilo rotates

- 90° about the local verticsl end icceloratos in the orsss~range directisa
for 1 sscend just befors cutoff. (The 1ikslyhood of thoss IIP walooities

" cocurring is extremsly remote.)

o Maxlmm possible range was estinfitsd by amaing the reforence trujestory

vith this change = tha suata®az ecxtinund until fusl depletion, The
recalts wores ‘ ‘ .

Time of X0 334,16 eso.

¥oso Cone Izpact 0,58 dog., geodstic latitude
w..65 dﬂ‘o 10@51% (mt)

Range et impact © 3615,3 n. »i.

This decuiiont contoins information effectiy .nnu\mmomﬂmummsm.mmammvuawmmnmls,
UZL, Seetions 750 nd 784, mvmmwlhmwhﬁudlummmmmunmmwmummbym
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1, Clark, J. E. ' *Detailed Bequirements for Cuided Ballistic.
' Missiles and Space Vehicles,” Enclosure 1
of COMPHR 5100,28, 8 Septeaber 1961.

. Unclassified,
2, Uythoven, A, "C0MBO, A Simulation for Earth Rsferenced
~ Spacs Flights," GD/A Report AE61-0195,
Unclassified.
3. BEdvsxds, J. R. . "Vo‘ioolty' Yeotor Turn Date for the XSM-65

Misstle 3E,* GD/A Beport ABSO-0657, 10
Soptoubor 1960. Confidential.

O 4. Creenste!n, . L. ' "Oonsral Range Sefety Data for SM 65D/
' Mercury, B, end F Atlas Flights," CV-A
. Report No. ABG1-0473, %5 May 1961. Secrst
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TARLS I
DPACT DATA FOR ATLAS 2%

" (a) ¥OSB COXR
(B) PROPELLANY TANXS
(C) BOOSTER PACRACR

| R mmmmamummoummmmmmmuomm
i : MOIMW oD

ES-2NTRY RANGE . LATITUIR | 1ONOITUDZ
m(@oy (1) (pzg N) - (pza W)

19.323 4386.17 12.4464 «162,266
319.323 . 0‘10 52 11 08301 ! .162.918
128,532 453.25 34,5167 . 129.°43

. MJN 08508‘ 110“% "16202’1
289,338 4346.70 11,7848 «162.843
125,092 53,75 34.4132 131.32

339.409 438619 11,4485 -162.266
339.409 4335.68  11.8810 ~163.004
132,032 392,597 34.5866 128,522

O N7.896 . 4386.27 11.4035 162,293
128,532 . 452.36 34,1457 129.677

336,158 5619.34  0.583 Lk 846

' FAST NISSIIR

> O O O Oowl
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D | | |  rABLE I1 .

GENERAL DYNAMICS ASTRONAUTICS
RANGE SAFETY DATA

DEFINITION OF TERMS

TIME- TIME MEASURED FROM 1=INCH MOTION.

RXD=- MISSILE POSITION COMPONENT ALONG THE x=Ax1Se’
RYD= MISSILE POSITICN COMPONENT ALONG THE Y-AXISe
R2D- MISSILE POSITION cdmponsnT ALONG THE z2-AXISe

vXD= THE COMPONENT OF MISSILE VELOC!TY RELATIVE TO THE EARTH‘
ALONG THE X'AXIS.

vYD= -THE COMPONENT OF MIss’LE VvELOCITY' RELATIVE TO THE EARTH
ALONG THE Y-AXISe

O VZD- THE COMPONENT OF MISSILE VELOCITY RELATIVE TO THE EARTH
: ALONG THE 2-AXI1Se

VELOCITY= THE MAGNITUDE OF MISSILE VELOCXTY RELATIVE T0O THE
EARTH.

FLT.PATH ANGLE= ANGLE BETHEEN THE VELOCITY VECTOR WITH RESPECT
TO THE EARTH AND THE LOCAL GEOCENTRIC HORIZONTAL.

RANGE= THE PRODUCT OF THE EARTH RADIUS AND THE ANGLE BETWEEN
THE EARTH-CENTERED INITIAL POSITION VECTOR AT LAUNCH AND THE
POSITION VECTOR AT THE POINT IN QUESTION. THE EARTH RADIUS IS
ASSUMED CONSTANT WITH A VALUE OF 3440.1818 NAUTICAL MJLES.’

ALTe~ MISSILE ALTITUDEDEFINED AS THE DlSTANCE ABOVE THE"
OBLATE EARTH SURFACE.

THRUST= TOTAL AXIAL COMPONENT OF MISSILE THRUSTe
AC XI- AXIAL COMPONENT OF THRUST MINUS DRAG ACCELERATION.
WEIGHT= WEIGHT OF THE MISSILE, |

GEODLAT= GEODETIC LATITUDE OF PREMATURE CUT-OFF IMPACT POINT,

LONG.~ LONGITUDE OF PREMATURE CUT—-OFF IMPACT POINT,

O T R O
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FREE-FALL TIME~- TIME TO IMPACT FROM POWER CUT=-OFF,

DOWN=RANGE DISTANCE= THE PRODUCT OF THE EARTH RADIUS AT THE
IMPACT POINT AND THE ANGLE BETWEEN THE EARTH CENTERED INITIAL
POSITION VECTOR AND THE POSITION VECTOR AT IMPACT.

PR NRRRR  Ae  T  g T

i ' CROSS-RANGE DISTANCE- POSITION COMPONENT ALONG THE Y-Ax1s AT
% IMPACT, . -

NOTE~

SRS R T

le= THE DOWNRANGE COORDINATE SYSTEM (XsYeZ) IS CENTERED AT '
: THE LAUNCH PADe. THE POSITIVE X~AXIS IS DIRECTED DOWNRANGE
ALONG THE NOMINAL FLIGHT AZIMUTH (PITCH-OVER PLANE). THE
POSITIVE Z~AX1IS 1S UP ALONG THE GEODETIC VERTICAL AND
THE Y=AX1S 1S ALONG THE CROSSRANGE DIRECTION TO MAKE A
RIGHT-HANDED COORDINATE SYSTEM.

PSR NS

SR

2= THE PREMATURE CUT-OFF IMPACT POINTS ARE BASED UPON AN M-
PACT UPON A ROTATING OBLATE EARThH ASSUMING A SPHERICAL
GRAVITY POTENTIAL.
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LATICE WRICET (LIFT 677)

TAELR IIX

QZNRDAL DIMAMICS ASTROWAUTICS

REFEIERCE TRAJEOTORY
FOR RANG3 8AFZTY

29,1736 D20, E OF N

1144647
© 162,26619 5. X

GROD LAT,
10%0.
RANCE

GBOD LT,
Lo%a
RNGS

AVQD BARX IV MDD, 5
AN 1OT IV

BOOSTER
GRER 207.70

| mmrixom
ATXA X DOT = 6647.87 773

1144644 DEC, N
. 162,26622 IZ0. B

253.23 £z0,
SUSTADIER 25.46 &8,

)4

DZC. B

4336 ¥4

4325 14

. i
243,242,0 13

i Grsmmernt eoxloins information efforting

€22, Ructions 703 end 124, Tha trememiseion or thy revaiztion of is

mmaemnmwmmummmauwmmuu
contents in sny manner t9 an unawthorized persom is pretibited by law,
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NOMINAL TRAJECTORY

g

POWERED FLIGHT PARAMETERS
TIME RXD RYD . R2D vxD VYD v2D
" (SEC) (FT) (FT) (FT) (FT/SEC) (FT/SEC) (FT/SEC)
«000 " 0 1 210 «00 ~e00 000
2,000 -0 1 240 =401 . «08 30430
44000 0 1 332 + 00 . 17 61,75
64000 0 1 488"  e02 «25 94443
8,000 0 2 710 05 033 128,39
100000 0 3 1002 009 062 163,71
12,000 - 1 4 1366 ola 51 200647
14,000 1 5 1805 020 060 238,73
16,000 1 6 2322 078 70 278457
18,000 .7 8 2920 5423 . «80 . 319,97
20,000 25 9 3603 14,21 093 362,84
22,000 ' 67 11 4373 27,88 . 1,07 407,04
24,000 140 14 5232 464,39 1,21 452,46
26,000 256 16 6183 69,86 1,36 - 498,98
28,000 . 8423 19 7229 98,25 1,51 546,51
30,000 . 651 22 8370 130.60 1,63 595,421
. 32,000 948 26 9610 166,77 - 1,69 644,93
? 34,000 1321 .29 - 10950 206481 1,66 695,57
L 36,000 1778 32 ‘12393 250478 1,43 747,0]
j 38,000 2327 34 13938 298,63 o 87 798,57
- 404000 2975 .35 15589 350.18 -e26 850491 i
i 42,000 3739 . 33 . 17342 404,68 -1,88 902,05 o
44,000 . 4595 29 ' 19196 461,94 2422 951,73 :
46,4000 5579 25 21148 522,11 =94 100051 - .
. 48,000 6686 25 23198 585,83 o4l  1049,46 q
g 50,000 - 7925 27 25346 653,71 1,26 1099423 y: I
: 52,4000 9304 , <9 27595 726416 1,41  1150,05 3
P 544,000 10833 32 29947 803,45 .88 1201,87 &
: 56,000 12521 32 32403 885,47  =e32 1254,77 : .
P 58,000 = 14378 30 34967 972,17 =2,11 . 1308,91 4
% - 60,000 16413 23 37640 1963.88 -6437  1364,22 B
o 62,000 18637 12 = 404246  1161,03 -6,91 1420473 -
4 64,000 21061 -l 43324  1263,95 =961  1478,36 %.
' 66,000 23697 -26 46339  1372,61 =12,43 1537,39 5
; 68,000 26554 54 49474  1486,26 «15,31 1598,23 2
; 704000 29645 -88 52733 1605.84  =18422 1660468 o
P 72,000 32982 ~127 56118 1731,55 =21,13 1724,64 |
: 74,000 36576 «172 59632 1863,63 -24,05 1789,90 i
iy 76,000 40640 =223 63279 2002.,08 «26,96 1856,69 |
78,000 . 44588 =280 67060 2146,82 =29,86 1925,19
| 80,000 49032 =343 70980 2298,16 ~32,76 1995,22
82,000 53785 41l 75042 2456,27 =35,65 2066460
g 84,000 58862 =485 79248  2621,45 =38,52 2139,17
; 86,000 64276 -565 835v¥9  2793,89 41,36 2212,82
: 88,000 . 70043 ~650 88100 2973,84 ~4b,12 2287,44
CE 90,000 76177 =741 92750 3161,37 -46480 2363,13
f 92,000 82693 -838 97554  3355,91 ~09441  2440,90
: 94,000 89605 =939 102515 3557,66 ~51,95 2520,87

96,000 96928 -1045 107638 3766,99 ~54,42 2602,917
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- .
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98,000 104678 -1157 112928 3984,26 -56,83  2687,20
100,000 112871 -1273 118388  4209,90 ~59,19  2773,59
102,000 121524 =1393 ' 124024  4444,33 -61,51  2862,18

-(:) 104,000 130654 -1519 129839  4688,02 =63,80 2953,04
106,000 140282 ~1649 135838  4941,52 =66,06 3046,32
106,000 - 150427 -1783 142026  5205,19 «68,31  3142,43
110,000 161119 ~1922 148410 5479,68 =70456  3241,58
112,000 172354 -2065 154995  5765,72 =72,81  3343,96
114,000 184181 -2213 161788 .6064,12 75,08  36449,77
116,000 196619 ~2366 168796  6375,86 ~77e39  3559,29

118,000 209694 -2523 176028 6702.03 “79,72  3672,84 .

120,000 223438 -2684 183491 744,01 82,11 3790,.84

' 122,000 237882 -2851 191194  7403,07 -B4,56  3913,95

124,000 253062 . =3p23 199150 7780.66 «87,03 4042,90 .
BOOSTER CUTOFF ' : ' .

125,532 . 265213 -3158 205422 8083,55 -88497  4145,98
126,532 273314 -3247 209560 B118,2¢ ~89,84  4130,76
127,532 281449 ~3337 213684  8152,96 =90s71  4115,64

BOOSTER JETTISON : ' ' .

128,532 289620 -34238 217792 8187,84 =91456 4100461
136,000 301681 =3563. 223797 8245,09  =92,63 481,58
132,000 318259 -375¢ 231335  §323,68 ~93,45 4055,89
134,000 334977 -3933 249019 8404,04 - =89,04 “027,80
136,000 351867 ~4103 248064  8485,93 ~80.19 3997,25

(:) . 138,000 368922 -4253 256007 8568,99 -68,81 3965,36
140,000 386144  =4377 263905 B8653,07 =55,99 3932,8p
142,000 403535 4476 271738  8738,08 ~42,38 3899,99
144,000 421097 -4548 279505 8824424 =3040¢ 3867,28
146,000 438833 -4600 287208 8911,.88 22,94  3834,95
148,000 456745 4644 294846 9000479 =22,07 3802,91

150,000 474836 -4691 302419  9090,61 =25,91  3771,07
152,000 493108 -4749 309930 9181,29 =31,76  3739,44
154,000 511562 -4818 317377  9272,.87 =37,35 3708,06
156,000 530200 -4897 324762  9365,41 41,27 3676,96
158,000 549024 -4982 332085 9458,88 -43,25 3646,18
160,000 568036 =5069 . 339347 9553,28 ~43,86 3615,72
162,000 587238 ' =5157 346548  9648,61 ~43,51 3585,63
164,000 606631 =5245 353690 9744,90 ' =43,95 3555,90
166,000 626218 -5333 360773 9842,17 44,41  3526,58
168,000 646001 =56423° 367796  9940,44 ~45,52  3497,65
176,000 665981 -5515 374763 10039.,73 -47,08  3469,12
172,000 686160 -5611 381673 10140,07 -48,84  3441,00
174,000 706542 -5711 388527 10241,49 50,63  3413,30
176,000 727127 -5814 395327 1p344,00 =52,43  3386,03
176,000 747918 ~5920 402072 1p447,64 «54,26 3359,18
180,000 768918 -6031 408764 10552,42 =56,02 3332,79
182,000 790129 6144 415403 10658439 =57,55 3306,84
184,000 811553 ~-6261 421991 10765,57 ~59,09 3281,36
186,000 833192 -6381 428529 10873,98 ~60.64  3256,36
188,000 855049 -3504 435017 10983,66 62,22 3231,84

*{:) 190,000 877128  ~6630 . 441456 11094,64 =-63,78 3207,82
192,000 899429 -6759 447849 11206,96 =-65,31  3184,31
194,000 921956 -6891 454194 11320,65 -66,85 3161,32 ;




196,000

200,000

. 202,000

204,000
206,000
208,000
210,000
212,000
214,000
216j°°°
218,000
220,000
222,000
224,000
226,000
228,000
2390000
234,000
234,000
236,000

2364000

240,000
242,000

. 264,000
246,000

248,000
250,000

251,000

252,000

. 253,000

256,050

:255,000

256,000
257,000
258,000
259,000
260,000
261,000

262,000

262,000
264,000

- 265,000
- 266,000

267,000
268,000
269,000

270,000

271,000
272,000
273,000
276,000
275,000
276,000
277,000

- 278,000

279,000
28034000

281,000

967700

990923
1014382
1038083
1062027
1086219
1110661

1135357

1160311
1185525
1211005
1236753

1262774

1289073

1315652
1342518

1369673
1397124

1424875
. 1452930

1481296
1509977
1538980
1568310
1597973
1627975
1658323
1673629
1689026
1706509
1720085
1735753

1751513

1767367
1783316

1799361

1815502
1831741
1848079

1864517

1881057
1897698
1914443
1931293

19648249

1965311
1982483
1999764

2017156

2034662
2052281
2070015
2087887
2105838
2123928

2142141,

2160477
2178938

-716>

=7306
-T451
-7599
=7751
=-7%05
-8064
-8225
-8391
-8559
-8732
-8908
-9087
-9270
-9457
-96647
-93841

=-10038

=10239
=10444
~106%53
~-10865
-11081

«-11301

~11525
=11752
~11984
-12101
-12220
-12339
-12459

-12580

-12703
-12826
=12950
«13076
«13202
«-13330
«13458
=13588
-13718
=13850
-13983
=14116
«14251
=14387
14524

-14652

=14801
=14942
«-15083
=15225
=15369
«15514
=15660

- =15806

~15954
=-16104

466750

472963
479133
485262
491352
497403
503417
509394
515338
521248
527125
532973
538791
544583
550348

556089

561808
567506
573184

. 578847

586493
590127
595749
601362
606969
612571
618171

1620971 .

623771
626572

629374

632178
634983
637791

640601

643413
646220
669049
651873
654701
657534
660372
663215
666065
668921
671785
674655
677534
680421
683317
686223
689139
692065
695002
697952
700913
703888
706876

11552,29
11€70432
117689,87
11910.99
120933,72
12158411

12284,21 .
12412406

12541,72
12673,24

1 12806,69

12942,11
13079,57
13219,15
13360,89
13504,89
13651,21
13799,92
13951,13
14104,91

14261435 -

14420,55
14582 ,61
14747,65

‘14915,77

15087.09
15261,7%
15350,37
15439,88
15530,29
15621,62
15713,89
15807,.12
15901,33
15996,55
16092,79

16190,08

16288,43
16387,89
16488,46
16590,18
16693,07
16797416
16902447
17009.,05
17116,91
17226410
17336,64
17448,56
17561,91

~17676,72

17793,03
17910.,88
18030431
18151,36
18274,07

18398,51.

18524470

70,01
-714,61
-713,26
=T4,90
‘76.27
=79,98
-81.72
-83049
-85.27
=87,06
-88,82
~90,61
L=92,42
-94,22
=96,00
-99,63
-101447
'103033
=105.,20

°1°7.°9'

-109.00
-112,86

-114,82

-116,79
=117,79
-118.79

-119,79

=120,79
'121.80
-122,82

-123,84

=124,86
-125.89
-127,96
P129.°1

=130,06.

~131,11

=132,17"
‘133.23'

-134.30
-135,37
'136.“5

-137.53 

-138.62
-139.71
'1“0‘81

-l41,91

-1“3.02
-146.13
~145,25

'-1“6.37
.=1474,50

‘148.63
=149,76

- o~
DA 1

2 el s i <t

e

3116,95
3095,60
3p74,83
3p54,64
3035,06
3016,11
2997,79
2980.12
2963,13
2946 ,84
2931,25
2916,61
2902,31
2889,00
2876,5%0
2864 ,82
2854 ,00
2844 ,06
2835,04

2826,96.

2819,86
2813,78

2808,74"

2804479
2801,96
2800,31
2799,87
2800,12
2800470
2801,60
2802,84

2804,42

2806435
2808,64
2811,29
2814,32
2817,72
2821,52
2825,71

" 2830431
2835,32"

2840,76
2846 ,63
2852,95
2859,73
2866497
2874 ,69
2882,70
2891 ,61
2900,84
2910,.60

2920,90
12931,76

2943,19
2955,20
2967,82
2981,06
2994 ,94




282,000

283,000 2216245
284,000 2235093
285,000 2254074
286,000 2273190
287,000 22926442
286,000 2311834
289,000 2331367
290,000 2351044
291,000 2370866
292,000 2390836
293,000 2410958
294,000 2431232
295,000 2451663
296,000 2472253
297,000 2493004
298,000 © 2513920
299,000 2535003
300,000 2556258
301,000 2577686
302,000 2599291
303,000 - 2621077 -

SUSTAINER CUTOFF

303,395 2629728
304,000 2643013
308,000 2730813
312,000 2818609
316,000 2906398

VERNIER CUTOFF

319,325

2197527

2979331

P T

~16254

~16405
~16558
~16712
~16867
~17023
~17180
~17338
~17498
-17658
~17820
~17983
~18147
~18312
~18479
~18646

'~18814

-18984
-19154
-19326
~19499
~19673

~19742
~19849
-20569

~21318
-22095

-227¢64

709877

712895
715927
718976
722042
725125
728228
731349
734490
737653
740837
T44045

747275

750531
753812
757120
760456

‘763821

767216

- 770641

774099
777591

© 778979

781105
794876

808155
820944

. 831195

18652,71
18782,5%
18914439
19048,16
19183,93
19321,91
15462,00
19604,33
19748,98
19896,01
20045,51
20197,56
20352,25
20509.67
20669,93
20833,11
20999,34
211¢8,72
21340,81
21516,1¢0
21694,90
21877436

21950,42
21950434
21949,52

21948,25
21946453

21944,76

AT

britc

-152,04
-153,18
-154,32
~155,47
~156,62
-157,76
=-178,91

I'160005

-lblolq
-162,33

. =163446

-164,59
-165,71
«-166,82
~167,92
=169,01

.=1704,08
-171,19
-172.37 .

-173,54
-174,73

-175,21

~183,58
=190.,84
«-198,11

-204414

o a—— .

e ot Lk . e e - e

3009.48
3024 ,69
3040.60
3057.22
3074,58
3092,70
3111,61

© 3131,33

3151,89
3173,31
3195,62
3218486
3243,05
3268,23
3294 ,44
3321,71
3350.08
3379,.59
3410409
3441 ,74
3474 ,67
3508,93

3522,83

3504,18
3381,12

3258,38

3135,97

3034,51
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T AR Y A

TIME
(SEC)

319,323
369,500
8194500
8764201
1269,500

SR il g b A i o

RXD
(FT)

2979331

4075300
12968893
13919447

18793204

RE=ENTRY

'1541,538

1551,538
1561,538
1571,788
158,788
1591,538
1601,413
1616,413

1616,261

IMPACT

20002864

20005512
20004906
. 20001001
19996271
19993201
19990279
19986714

19983743

FREE-FALL PARAMETERS

RYD
(FT)

=22764
-35252
326592
=381957
-819525%

11064531

~1113417
-1122124

'«11309594

~1135751
~1137149

~1137513

«1137571

~113753¢4

R2D
{(FY)

831196
944178
-1215312
-1848666
~8069294

~13891680

-14123284
~14355485
-14586857
-16731690
«~14774078
~14788852
~14796685

~14800963

vXxD
{(FT/SEC)

21944,76

21727,57
17047,18
16153,36

8128,22

426452

102,57
-223,85
=511,30
-369,58
-289,58
~321,55
-467,77

-545.32

et

vYD
(FT/SEQC)

204,14
=293,32
=947499
~1003,63
“11‘01.73 '

~896,53

=-880,431
-859,37

" =T752441
-263.2‘0
"68.57
~15,79
1486

10464

vz
(FT/SEC)

3034,51

1477,07
-10522,13
~11810412
~19429,85

~23110,59

~23206,38
~23187,41
~20827,73,
=2322.,75
~285,06
‘779010

~686,58




N P, s -

POWERED FLIGHT PARAMETERS

O FLT PATH . -
. © TIME - RANGE . ALT VELOCITY ANGLE ~ THRUST AC XI WEIGHT 1
(SEC) (N MI) (FT) (FT/SEC) (DEGREES) (LBS) (FPS2) (LBS) : 3
«00 *00 210 N «0 391962 47,0 268242 2
24,00 «00 240 30.3 900 . 391965 4745 265060 i
4400 «00 332 . 61,8  90.0 392183 48,1 261879 i
6.00 «00 488 94,4 90.0 392616 48,8 258698 i
8,00 e 00 T1l0 128,4 90,0 393271 , 49,4 255517 »
10,00 000 1002 163,7 9000 394149 . 50,1 252335 ;
12,00 «00 1366 20045 90.0 395251 508 249152 .
14,00 " +00 1805 238,7 89,9 396577 51,6 245968 !
16,00 © o0y 2322 278.6 89,8 398127 2.4 242783
184,00 «00 2920 320.0 89,1 399897 53,3 239595 -
20,00 «00 3603  363,1 87,8 401828 54,1 236406 .
22,400 01 ~ 4372 408,0 8641 404007 - 55,1 233215 o
24,00 002 5232  454,8 B4,l «06393 56,1 230021 .
26,00 e 0% 6183  503,9 82,0 408965 57.1 226824 3 !
28,00 © .07 7226  555,3 79,8 411716 58,1 223624 "
30,00 = Ll1 8370 609.4 77,6 416324 59,2 220422 .
32,00 - l6 9610 666,1 75,5 416709 60,2 217219
34,00 022 1095%0. 725,7 73,4 419138 61,3 214018 T
36,00 029 © 12393 788,90 71,5 421684 62,3 210818 g
38,00 «38 13939 853,90 69,5 424247 63,2 207619 i
40400 %49 15589  920,.1 6746 426757 63,7 204422 .
42,00 ' o461 17342 988,7 69,8 429093 63,7 20l228
(:) & 44,00 76 191%6 1057,9 bl 431462 63,7 198037
46,00 T 492 21149 1128,5 62,5 433934 6443 194848

48,00 1,10 23199 1201,9 6048 436443 65,5 161662
50400 1,19 25348 1278,9 5943 439gp1 67.0 188476 3
52,00 1,45 27597 1380,1 5748 441497 68,7 185291 i
56,00 1,68 29950 1445,7 = %6,3 443866 7005 182106 ‘
56,00 1,97 32407 1535,7 54,8 446181 72,3 178922
58,00 2430 34972 1630,5 53,4 448394 7442 175738
60.00 2466 37647 1730,0 . 52,1 450499 T643 172554
62,00 3,03 40433 1834,8 508 452450 78,5 16937
64,00 3,41 43335 1945,0 @ 49,5 454212 80.8 166186
66,00 "3,85 46353 20605 48,3 455881 83,2 163001
68,00 4,32 49491 2182,6 47,2 457369 85,7 159816
70400 4,82 52754 2310,2 46,0 458762 8843 156583p
72,00 5,38 56144 24440 45,0 459969 91,0 153443
74,00 6,00 59665 2584,1 43,9 461087 93,7 150256
76,00 6,61 63318 2730,6 43,0 462071 96,6 147068 ;
- 184,00 Te30 67108  2883,8 42,0 462964 99,5 143878 ‘ 1
80.00 8,03 71038 3043,6 41,1 463731 1p2,5 140688 S
82,00 8,80 75111 3219.2 4042 4644p2 105,95 137497 “
84,00 9,64 79331 3383,7 39,4 464981 108,6 134394 E
86,00 10,93 83696 3564,3 38,6 465499 111,8 131111
88.00 11,45 88217 371%2,1 37.8 6465959 115,1 127917
90,00 12,47 92888 3947, 37,0 466362 118,5 124722

S

92,00 13,55 97717 4l%0,0 36,3 466688 122,0 121525 b
(:) 94,00 14,67 102706 6360,6 35,6 466985 125,7 118328 i

96,00 15,86 107862 4579,1 34,9 467264  129.5 115139

98,00 17,13 113189y 48n6,1 34,3 467527 133,4 111939

100400 18,47 118692 5041,8 33,7 467778 137,6 10873p




102,00
104,00
106,00
108,00
110,00
112,00
114,00
116,00
118,00
120400
122,00
124,00

BOOSTER
125,53

126453

127,53

BOOSTER
128,53

130,00
132,00
134,00
136,00
‘136,00
140,00
142,00
144,00
146,00
148,00
150400
152,00
154,00
156,00
158,00

160.00

162,00
164,00
166,00
168,00
170400
‘172400
174,00
176,00
178,00
180,00
182,00
184,00
186,00
188,00
190.00
192,00
194,00
196,00
198,00
200.00

19,88
21,37
22,93
264459
26,33
28,15
30407
32,10
34,22
36,45
38,79
41,26

CUTOFF
43,22

46453
45,85

JETTISON
‘07.17

@9,12
51,80
54,50
57,23
59,98
62,15
. 65455
68,38
71,23
74,12
17,02
19,96
82,92
85,91
88,93
91,97
99,05
98,15
101,29
104 445
107,64
110,87
114412
117,41
120,72
124,07
127,45
139,686
134,30
137,78
141,29
144,84
148,42
152,03
155,68
159436

124375
130245
136305

‘142563

145026

- 155699

162592
169712
177070
184673
192534
200666

207086

211321
215557

219775

225948
234327
2642668
250967
259218
267422
27551717
283684
291743
2991757
397726
315650
323532
331371
339169
346927

354646

362329
369974
arTste

385164

392710
400225
407712
415171
427604
430013
437399
444764
4523109
459437
466749
474046
481331
488606
495874

$286,6
5541, 0
5805,.4
508040
6367,1

6665,6

69771
7302,5
7642,9
7999,7
837445
8768,8

9085,2

91091
9133,3

9157,7

920045
9255,7
9319,8
9380,.,6
944243
950240
9569,0
9634,5
9702,0
977142
9841,8
9913,7
9986,9
10061.4
10137,4
10214,7
10293 .4
10373,5

10455,0

10537,9
1062243
10708,1
10795,.4
10884,2
10974,5
11066,4
11159,7
112%4,7
11351,3
11449,6
11549,3
11650,8
1175%4,0
11858,9
11965,6
12074,1

33,1
3245
32,0
31,5
31,0
30,6
30.1
29,7
29,2
£%,.9
23,5
2b43i

27,9

27,7
27,5

27 44

27,2
26,8
26,5
26,2
25,8
2545
25,1
24,8
26445
24,1
23,8
23,5

22,9
22,6

2001

18,5

17,9

17,45

e

468004
«68235
463475
464873)
89004
469259
469600

469982

4706%8
LTlap?
472247
472456

473911

80652

80681

80713

80259
80320
80379
80479
80615
80734
8o8l4
80870

80917

80956
80989
80993
80984
80977
80970
80963
80957

80952 .

80946
80941
80937
80932
80927
80923
80919
80914
80910
80906
80902
8898
80894
80890
80886
80883
80879
80875

. st
et 40 vt o Y Y7 K

" la2,0
146,6
151,6
156,8
162,44
168,44
1749
181,38
189,5
197.9
20740
217,0

22544

w W
[+ o]

39.0

43,7
44,1
04,5
44,9
“5.9
46,3
46,8

47,3

47,8
“8.2
“8.7
5062

51,3

62,5

64,1

e o
® -

Tt

o W SN e

S iad

1055217
1023¢3
99118
95910
92700
89488
86274
83057
79835
76609
73376

70136

67650

67383
" 67115

66848

59317
58782
58246
57710
57175
56639
56104
55568
55033
54497
53961
53425
52889
52353
51817
51281
50745
50208
49672
49136
48600
48064
47528
46992
46456
45920
45384
44848
44312
43776
43249
42704
42168
41632
41096
40561




'O

202,00
204,00
206,00
208,00
210,00
212,00
214,00
216,00
218,00

220400

222.00
224,00
226,00

228,00 -

430400
232,00
234,00

- 236,00

238,00
240,00
242400
244,00
246,00
248,00
250,00
251,00
252,00
253,00
254400
255,00
256,00

" 257,00

258,00
259,00
260,00
261,00
262,00
263,00
46‘0.00
265,00
266,00
267,00
268,00
269,00
270,00
271,00
272,00
273,00
214,00
275,00
276,00
217,00
278,00
279,00
280,00
281,00
282,00
283,00

163,08
166,84
170,63
174,47
178,33
182,24
186,19

190617

194,20

198,27

202,37
206,52
210,71
214,95
219,22
223,55
227,91
232,33
236,79
241,29
245,85
250,45
255,411
259,81
264,57

266,96

269,37
271,80
274,24
276,69
279,15
281,63
284,13

286,63

289,15
291,69
294,24
296,81
299,39
301,95
304,59
307,22
309,86
312,52
315,19
317,88
320,59
323,31
326,05
328,81

33,58

334,37
337,18
340,01
342,85
345,71
348,59
351,50

503134

510390
917644
524890
532154
539415
546682
554959
561247
568550
575870
583210

590572

597960
6053706
6128¢4
020307
627828
63539p
642997
651652
658361
666126
673951
681841
685811
685800
653806
69783¢
701877
705943
710029
714137

718267

722419
726595
730796
735021
739271

743548
747852

752184
756545
760935
765354
769806
774289
778805
783355
7679490
7192560
797211
801911
806645
Bllaei?
816231
821087
8259806

12184,5
12296,1
12410,.8
12526,9
12645,0
12765,1

12887,3

13011,6
13138,2
13266,9
13393,0
13531,5
13667,4

138p05,7

13%940,7
14090.3
14236,6
14385,4
14537,8
14692,9
14851,0
1509l12,4
15177,1
15345,2
15516,9
15604,1
15692,3
15781 .4
15871,%
15962,6
16054,8
16147,9
1624242
16337,5
16433,9

16531,5

16630,2
1673¢0,1
16831,2
16933,6
17037,2
17142,1
17248,3
17355,9
17464,9
17575,2
17687,1
17800.4

17915,3

18031,8
18149,8
18269,5
18390,9
18514,1
18639,0
18765,8
18894,5
1902542

14,8
14,8

14,7

14,7

14,7

15.0

8p872

80868

180865

80862
80858
80855
80851
80848

' 80845

8g84l
80838

80835

80832
80829
80826
80823

80820

80817
80815
80812

80809

80807
80804
80801
80799
80798

80797

80795
80794

80793

89792
80791
60790
80789
8p788
80787
80786
80785
80784
80783
8p782
8p781
80780
80779
8p778
80777
80776
80775
80775
80774
89773
80772
80771
80770
80769
80769
80768
80767

65,0
65,8
66,7
67,7
68,6
69,6
70,6
71,6
1247
73,8
75.0
7641
173
19.9
81,2
82,6
84,0
85,5
87,0
88,6
9043

9240 .

93,7
95,6
96,5
97.5
99,5
10045
101.6
102,6
103,7
104,9
10640
107,2
108,.4
109,.6
110.8
112,1
113 .4
114,8
116,1
117,68
119,0
1204,5
122,40
123,5
125,1
126,8
128,4
130,2
131,9
133,7
135,6
137,5
139,5
141,

- ﬁ_dnummm%ﬁ%@@@g
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e

.y

o g .

284,00
285,00

. 286,00
(:} 287,00
288,00

289,00

290.00

291,00

292,00

293,00
294,00
29%,00
296,00
297,00
298,00
299,00
300.00
301,00
302,00
303,00

303,39

304,00
308,00
312,00
316,00

C VERNIER
319,32

e v eny rege PN A L Sy ay

ety

354,41

357,35
360,31
363,29
366,29
369,30
372,34
3715,4p
378,48
381,59
384,71
387,86
391,03
394,23
397,46
400,69
403,95
407,24
410,56
413,90

SUSTAINER CUTYOFF

415,23

417,26
430,71
444,14
457,55

CUTOFF.
468,67

830929
835918
840953
846037
85117¢

856354

861590
866879
872224
877626
883085
888605
894187
899832
905542
911320
917167
923084
929075
935149

937556
941267
965706

9899%0
1020127

1034048

19157,8
192%2,6

19429 4

195648,5
19709,.8
19853 ,%
19999,6
20148,1
20299,3
20453,1
20609,7
20769,1
20931,5
21096,9
21265 ,6
21437,5
21612,2

21790,3

21972,1
22157,7

22232,
22229,0

22209,2
22189,6
22170,3

22154 ,5

15,0

15,1

15,1

15,1
15,2
15,2
1543
15,3
15,4
15,4
15,5
15,5
15,6
15,6

15,7

15,7
15,8
15,9
15,9
16,0

16,0

16,0
15,9
15,8
15,8

15,7

80766

- Bp765

80765
80764
80763

80762

80761
80759
80758
80757
80755
80753
80751
80749

80747 .

80744
80394
80390
8p385
80380

80377
1270
1270

1279
1270

1270

TP TR TR P TR

it

PR
.

TR

B U

18076
17808
17541
17273
17005
16738
16479
16203
15936
15668
15401
15133
14866
164598
14331
14063
13796
‘13529
13263
12996

‘12899

128866
12854
12822
12791 -

12765

LN




REFERENCE TRAJECTORY

PREMATURE CUTOFF
PARAMETERS

LONG, ' FREE-FALL DOWN-RANGE ‘' CROSS-RANGE

TIME GEODe LAT.
' D TIME DISTANCE DISTANCE
(SEC.) (DEGe) {DEG. ) {SEC.) (NeMls) (NeMlo)
2400 34,7960 1205890 XY 0 0
4,00 34,7960 120.589%90 649 , o0 o0
8400 34,7960 12045890 11.7 o0 o0
12,00 34,7960 12045890 17.4 00 ')
16,00 3447960 - 120.5891 2345 o0 0
204,00 34,7960 12045905 3041 0 0
24,400 34,7959 12045952 370 o0 o0
28,400 3447957 12066049 4442 o7 o0
32,00 34,7955 1206209 51e7 le6 0
36,00 34,7954 120.6446 © 5945 ‘248 =-e0
40,00 34,7954 120,6775 . 6744 4eb =s0
44,00 3447954 120.7199 7562 65 -el
48,00 34,7944 120,7727 8249 9.1 =-e0
- 52400 34,7936 120.,8389 907 . 12.3 . ~e0
56400 34,7932 120,9213 ‘9848 1644 -l
724,00 3447952 121,4695 134,3 43,5 ~e8
* 76400 3447955 121,6796 144,42 5349 =10
80,00 34,7953 121,9273 154,.,6 6601 -leb
84,00 34,7944 122,2178 16544 80.5 «le7?
88,00 34,7923 122,5564 1767 97.2 -2,1
92,00 34,7885 122,9494 188,6 11646 ~2¢6
96,00 34,7823 123,4050 20142 - 1392 31
100,00 34,7730 123,9327 21446 165.2 «3,8
104,00 34,7594 1244,5447 1. 2291 195.,5 b o5
108,00 34,7398 125,2564 2hb 67 23047 =543
112,00 34,7118 126,0882 2618 2719 =663
" 116,00 34,6723 127,0670 28048 32044 =Te5
120.00 34,6159 128,229 302.0 378.0 =90
124,00 3445346 129,6285 32643 447,5 ~10.9
BOOSTER CUTOFF, ‘
125,53 34,4943 13p.2416 33646 47840 ~11.8
132,00 34,4587 13047402 33946 50248 -12¢4
136400 34,4195 13140648 34164 519.1 =120
140400 3443689 131.,3889 342.9 . 535,4 =10.9
144,00 34,3146 131,7203 344,44 552.1 97
148,00 3442744 132,0670 34640 56945 «9.4
152,00 34,2482 13244277 3477 5875 ~1042
156,00 34,2199 132.8005 34946 606.1 =11.0
160,00 34,1829 133,1854 35147 62544 =11.6
164,00 34,1409 133,5838 353,9 6454,4 =117
168,00 34,0974 133,9975 - 356,43 666,2 =]12.1 -
172,00 34640525 134,4276 35960 68748 =1246 i
176.00 34,0045 134,8751 361,.8 7103 -13,2 %
3
|




o — AWM e e

180,00
184,00
188,00
192,00
196,00
200400
204,00
208,00
212,00
216,00
220,00
224,400
228,00
232,00
236,00
240,00

244,00

248,00
252,00
256,00
260,05
264,00
268,00
272,00
276400
280,00
282,00
284,00

. 286400
Q) 288.00
. 290,00

292,00
294,00
296400
298400
300400
302,00

303439

304,00
306,00
308,00
312,00
316400

319,32

33,9528

11,4390

135,3413
33,8965 135,8277
33,8358 136,3359
33,7700 136,8678
33,6987 137.,4254
33,6212 138,0112
33,5369 138,6276
33,4448 13902775
3343440 139,9645
33,2333 14046921
33,1112 141,4646
32,9761 142,2871
32,8260 143,1652
32,6586 144,1054
32,4713 145,1141
32,2603 14642027
32,0214 147.3807
31,7495 148,6606
31,4379 15040568
31,0785 151,5878
30,6607 - 153,2749
3061709 15501448
2945913 157.,2300
28,8984 159,5714
2800505 16202201
2740343 165,2419
. 2644327 166,9182
- 2547597 16847215
25,0039 17046667
2441516 172.7709
2341862 175,0543
2240877 1775406
20.8319 '17907“30
1963894 © <=17647628
1747244 =173.,4792
15.7970 =16908496
. 1345595 -165,8204
SUSTAINER ZUTOFF
11,7802 ~162,7297
11,7673 =162,7076
11,7246 ~162,6346
11,6819 =162.5617
1145963 =162,4156
11,5105

=16242695

VERt. IER CUTOFF

~16241479

36540

36844
372,.1
376,01
3805
38%5,3
39045
39642
402.3
4091
416,5
424,6
433,5
‘§ﬁ3o3
654,1
466,1
479,64
494,42

5108

529.4
55005
57445
602.0

+ 63348

67068
T1lb4.4
739,2
T66e4
79643
82944
86640
90649
95247
100404
1063,1
1129,9
120647

1267.3

1267.1
126646
1266,1
126540

' 126440

126341

73347

75842
.T783.9
810.8
839.0
86867
900.0
933,1
968,1
1005.3
10644,9
1087.1
1132.,4
1181.0
1233,6
129001
1351.8
1419,1

1493,1

1574,.7
1665,3

176646

188047

. 201043

2159.0
2331,4

‘242843

253346
264845

r 2TT4e2

291245
30652
3234,5
342344

.3635.1

3873,.3
4142.7

4352,5

. 635%4.,0

4359.0
4363.9
4373,9
4383.9

. 4392,3

~188,5
‘188.8
-189.1

-189,7

=19043

=190.,7
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_ | , seronr_AL62-0110
CONVAIR || ASTRONAUTICS et 22
TARLY IV
CZNERAL DYNAMICS ASTRONAUTICS
PAST-DISPERSION TRAJECTORY -
FOR BANGL SAYZTY
HIsSIn2 48
LAUNCS AZINUTH 269,1736 D20, B OF N
Tanxe QEOD. LAT. 11.44647 DZO. W
1050, 162,26619 LEC. B
RANGE : 4386 1
XOSE CONE DMPACT GEOD, AT  11.4490 D20, ¥
) . mm. ' lu.m’ W.
RAEGE 4386 ™

EOSE CGE
QUIDAKCS
SEA LEVEL Lo,

PITCE PROCRAM

STAGTNG CRITCRIOR FOR BOOSTER
1ATNCE W2ICAT (LIF? O77)

AVOO MARK IV MOD. & .
ARW 10T IV

BOOSTER 248,00 SEC.

SUSTAINER 211.88 SEC,

VERNIER 207.70 £2C.

STANDARD, D-IOC PITCH PROORANM
ATTIIUATED BY A PACTOR OF

ARMA X DOT = 6647.87 FPS
244,442 18

Mmmmmmmmwmm’mwmsmammmmdmwmunnm 18,
mmmummmmwmuuunwmmumw.mummmmunmwwmummmum.

KesRLANDy L

SECRE-




TIME
(SEC)

«000
2000
4,000
64000
8,000
10.000
12,000
14,000
16,000
18,000
20,000
22,000
. 244000
26,000
28,000
30,000
32,000
34,000
36,000
38,000
404000
42,000
444,000
46,000
48,000
50,000

52,000

54,000
56,000

58,000

604000
62,000

64,000

6¢,000
68,000
704000
72,000
74,000
76,000
78,000
80,000
824000

- 84,000

86,000
88,000
90,000
92,000
944,000
96,000

RXD
{(FT)

26

144
262

434

669
975
1359
1830
2396
3064
3840
4730
5741
6881
8159
9585
11168
12921
14852

16973

19295
21831
24592
27592
30843
34356
38147
42229
46616
51322
56362
61750
67502
73636
80168

- 87114

94491
102316

NN OO0

FAST MISSILE DISPERSION

POWERED FLIGHT PARAMETERS

RYD'
(FT)

00 = U £ A R b s g

RZD
(FT)

210
243
344
515

760

1080
1480
1962
2930
3187
3937
4783
5727
6772
7922

. 9178

10542
12018
13607
15399
17124
19049
21083
23225
25478
27844
30327
32929
35653
38503
41482

44593

47841
51228
54761
58442
622717
66269
70422
74743
79234
83901
887417
93775
98992
104398
110000
115804
121816

vxo
(FT/SEC)

«00
-s01
01
03
06
oll
.16
023

. 82
5436
14,54
28,456
47,57
T1.74
101,04
134,43
‘171,81
213,22
258,64
307,94
360460
416.00
474,52
536,87
603,62
675,11
151,57
833,25
920,08
lol2,09

1109,73 '

1213,35
1323,32
1439,43
1561,49
1689,99
1825,00
1967,08
2116,10
2271,99
2435,06
2605,60
2783,89
2970,21
3164,87
3368,08
3579,36
3799,02
4027,59

VYD .
(FT/SEC)

-+ 00
209
o17

026

¢35

* 045
55
065

o 76
89

. le0%
1,19
1436
1.52
1,66
1,74

cep

1,72

1,48
87
' -.37
-1.98
-1.90
--.43
91
1,63
1,63

.89

-.5“
=2455
4,98
-7.55

-13.3“
-16425
-19.18
-22009
-2“.98
‘27.86
-30.72
«33,56
‘36.36
-39,11
-41.76
44,32
-“6.78
-“9015
-51.45
=53469
‘“55.87

ST e 110
K

e et o = e e # i

vzd
{FT/SEC)

«00
33,30

. 67486
103,76
141,06
179.86
220422
262,23
305,98
351,46
398,56
447,19
497,23
548,56
601,10
654,92
709.9L
765,93
822,67
879,46
935,32
989,89
1063,54
1098,64
1154,61
'1212,07
1271,00
1331,28
1393,12
1456 ,74
1522,25
1589,53
1658,50
1729,5i
-1802,94
1878,63
1956,45
2036,23
2118,20
2202,53
2289,07
2377,71
2468,34
2560,88
2655,27
2751,62
2851,01
2953,63
3059,52




B

984000 110607
100,000 119385
102,000 128669
104,000 138482
106,000 148848
108,000 159751
110,000 171339
112,000 - 183521
114,000 196369
116,000 . 209916
118,000 224201
120,000 © 239266

BOOSTER CUTOFF
122,032 - 255418
123,032 263604
124,032 271828

BOOSTER JETTISON
125,032 280088
126,000 288123
128,000 304851
130,000 321751

132,000 33883}
134,000 356094
136,000 373545%
138,000 391185
140,000 409018
142,000 427047
144,000 445274
146,000 463702
148,000 482336
150,000 501177
152,000 520229
154,000 539494
156,000 558974
158,000 576672
1604000 598590
162,000 618732
164,000 639100
166,000 659697
168,000 689525
1704000 701587
172,000 722887
174,000 744628
176,000 766212
178,000 788244
180,000 810526
182,000 833062
184,000 855856
186,000 878910
188,000 902230
190,000 925819
192,000 949680
194,000 973818

998238

196,000

~1288
-1406
-1528
«1655
~-1785
-1920
-2059
=2201
-2349
=2500
=2656
~2817

-2985

=3069
=3154

-3240

-3323
=3499
-3674
-3836
-3978
=-4094
-4182
-4242
-4272
4272
-4250
-4219
~-4191
-4173
-4165
-4166
-4171
4176
-4182
~+188
-4195
-4204
-4216
-423]
4249
=-4270

-4294

-4321
-4351
-4383
-4418
-4456
-4496
-4535
-4585
-4634

12804%
134495
141173
148088
155249
162664
170342
178295
186534
195072
203924
213105

222788

227639
232478

237306

2419790
251582
261160
270696
280181

289613

298991
308312
317577
326787
335941
345042
354090
363086
372039
380923
389766
398561
407307
416006
424660
433269
441833
450356
458837
467278
475681
484045
492374
500667
508927
517155
525352
533521
541661
549776

4265,60
4513,66
4772,43
5042,65

5325,11

5620,56
5929,99
6254,57
6595,64
6954,77
7333,78
7734,89

8167,40

8204,73
8242,20

8279,81

8320,99
8406,65
8494 ,60
8585,40
8678,13
8772,41
88£5,11
896%,22
9063,67
9163,54
9265%5,23
9368,54
9473,13
9578,91
9685,96
9794,31
9903,96
10014,91
lo127,1¢
10244,85
1p355,92
10472,43
10590,43
10709,96
10831,06
10953,77
11078,1%
11204,23
11332,97
11461,73
11593,25
11726,69
11862,12
11999,59
12139,18
12280,95%

-58,00"

-60,10
-64,22
-68,33
=T0442

-76.71 '

-76.91

'=-83,73

«84,55

~85,36

-86.17

| =88,49

-85,28

=64,69
=-51,26
"7.53
6,28
16,52
15,70
11,90
6,34
1.‘00
-1.63

- =24,80
-2.93
-3009
-3.86
'5.09
=663
“8022
-9.82
=12,491
"1“.24
«15,52
-1¢,82
~19,46
=~20,81
-22.18
=23457
24497

R R T

P

L

.‘ l"

3168,78
3281,54
3398.00
3518,37
3642,94
3772,27
3906,81
4067,00
4193,32
4346,36
4506,77
4675 ,49

4856 ,64

4845,18
4833,84

4822,62

4814 ,42
4797,87
4778,91
4755,63
4729,75
4702,55
4674 ,66
4646,59
4618,59
4590,88
4563,75
4537,13
4510,85
4484,90
4459,31
4434 ,12
4409,37
4385,09
4361,33
4338,19
4315,63
4293,32
4271479
4250,83

2230,48

4210,73
4191,62
4173,16
4159,36
4138,25
4121,85
4106,18
4091,25
4077,10

T 4063,73

4051,19
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198,000

EMPRRR IR RS S B

1022943

200,000 10647939

o 202,000 1073230

- 204,000 1098821

206,000 1126717

206,000 1150924

210,000 1177446

« 212,000 1204290

; 214,000 1231461

; 216,000 1258965

g 218,000 1286809

( 220,000 1315000

I 222,000 - 1343543

: 226,000 1372647

. 226,000 1401718

L 228,000 1431365

. 230,000 1461396

. 232,000 1491818

v 234,000 1522642

; 236,000 1553875

g ‘238,000 1585528

; 240,000 ' 1617611

v 262,000 1650135

i 264,000 1683110

; 246,000 1716549

E 248,000 1750465

i - 250,000 1784869

i . 251,000 1802259

O 252,000 1819777

o~ 253,000 1837424

| .° 254,000 - 1855203

255,000 1873115

: 256,000 1891162

L 257,000 1909348

s 258,000 1927672

259,000 1946139

260,000 1964750

261,000 1983508

262,000 2002414

- 263,000 2021473

y 264,000 2040686

¢ . 265,000 2050056

266,000 2079586

267,000 = 2099278

26€,000 2119137

269,000 2139165

270,000 2199365

i 271,000 2179741

£ © 2T1e4000 2200295

‘ 273,000 2221031

. 274,000 2241954

275,000 2263066
SUSTAINER CUTOFF

276,145 2287474

280,000 2370114

284,000 2455866

-4685
=4739
4796
4856
4919
-4985
=5054
-5126
-5200

-5278"
-5359

5444

«5530.

=5620

- =3713

-5809
=-5909
«-6011
=6116
-6225
-6336

-6451
'=6569 ¢
~6690

-6814
-6942
-7073
~7139
-17207
-1275
-7344
~7413

-7484

=7556
-7628

" =7701
C=T777Y

-7849
-7925
«~8001
-8079
-8157
-8236
-8315
-8396
=-84738
=-8560
-8643
-8727
-8812
«-8896

-8985

-5086

=-9439
-3834

557866
565935
573982
582010
590021
598018

606000

613973

621936
629893

637845
645796

653747
661702
669663
677633
685614

© 693611
. 701626

709662
717724

725814

733937
742097
750298
758545
766842
171012
775196
779394
783610
787841
792090
796357
800643
804949
809276
813624
817994
822388
826806

831249

835719
840216
844741
849296
853882
858501
863151
867837

872558

877317

882813

901181
919761

12424,97

12571433
12720.09
12871,35
13025,19
13181,71
13341,01
13503,18
13668,33
13836,59
14008.07
14182,91
16361,24
14543 ,20
14728,96
14918,67
15112,52
15310,68
15513,36
15720.,78
15933,17
16150,76
16373,83
16602467
16837,57

"17078,88

17326,96

17453,66

17582,20

17712,63

17845,02
17979,.43
18115,90
18254,52
18395,35
18538,46
18683,92
18831,82
18982,24
19135,26
19290.98
19449 ,49

19610,.89

19775,30
19942,82
20113,58
20287,.,34
20664,17
20644 ,62
20828,84
21016,97
21209,20

21434 ,49

21436,91
21439,00

4039,49
4028,66
4018,73
4009.72
4001,68
3994 ,64
3938,62
3983,66
3979,82

' 3977,11
. 3975,60

3975,32
3976,33
3978,67
3982,41
3987,60
3994 4,30
4002,58

' 4012,52

4024,19
6037,67
4053 ,06
4070444
4089,93
4111,63
4135,66
4162,16
4176,38

' 4191,27

4206,85

4223,14
4240416
4257 4,94
4276,50

4295,87

4316,06
4337,11
4359,05
4381,91
4405,71
4430450
4456 ,30
4483,16
4511,11
4540,19
4570,46
4601,81
4634,29

- 4668,09

4703,27
6739,87
4777,95

4823,46

 4705,75

4583,96




Torese _f"’]._:..'....- ‘
286,000 2561626  =10257 = 937853 21440,66 -109,43 4462453 a5
O VERNIER CUTOFF o ) : 1
289,338 2570319 «-10405 943798 2144]1,12 -111,82 4421,98
. exen :




gy S ey o Ty v

F(:) . 42,00
] C 44,00

e e e e
O SR

. B IANATGEPI L  C

L oy

TIME®
(SEC)

«00
2.00

T

6400
8400
10.00
1 . 12,00
o . T 14.00

20400
22,00
"24400
26,00
. 28400
" 30,00
32,00
34,00

38,00
40.00

46,00
48,00
50600
52,00
54,00
56,00
58,00
60400
- 62,00
64400
66,00
68,00
. 7000
72400
74,00
76,400
78,00
80,00
82,00
84,00
86400
88,00
2 ‘9000
@, ) ' 92,00
_ ] 94,00
ot 96.00
98,00
100.00

v om g

4400

18,00

36400

RANGE
(N MI)

00
«00
«00
00

+00 -

«00
00
00

12,65
13,13
14,25
16,73
18,09
19,52

POWERED FLIGHT PARAMETERS

FLT PATH

ALT VELOCITY ANGLE THRUST
{FT) (FT/SEC) (DEQREES) (LBS)
210 0 0 398535
2643 33,3 90.0 398567
344 67,9 90,0 398836
515 103,8 90,0 399346
760 l41,1 90.0 4%00098
10680 179,9 900 401094
1480 22042 89,9 402336
1962 262,2 89,9 403824
2530 30640 89,8 4p5558
3937 393,8 87.9 409689
4783 448,41 86,3 4121097
5727 499,5 84,5 414742
67172 553,2 82,6 417587
71922 609.,5 80,5 420545
9178 £68,6 78,46 423067
10542  T30.4 76,4 425620 -
12018 799,11 74,5 428302
13607  B62,4 72,6 431007
©.15399 931,8 T0.7 433655
17126 100244 68,9 436155
19050 1073,8 67,2 438693
21084 1146,7 65,6 441363
23226 1222,8 64,0 444065
25480 1302,9 62,4 446805
27846 1387,.,4 60,9 449486
30330 1476,6 59,4 452016
32933 1570,%5 58,0 454487
35658 1669,5 56,6 456843
- 38509 1773,8 55,3 459076
41489 1883,8 S4,0 461169
44602 1999,7 52,7 463p22
47853 2121,8 Hled 464770
51243 2250.2 503 466316
54779 2385,2 49,2 467750
58465 2527,0 48,1 468995
62305 2675,6 47,1 470116
663¢4 2831,3 46,1 471093
70666 2994,3 45,1 471958
74795 3164,5 44,2 472738
79298 334¢,3 43,46 473412
83977 3527,6 42,5 473987
88838 3720,.8 41,7 474489
91884 3922,0 40,9 474940
99121 4131,5 4042 475332
104551 4349,5 39,5 475678
110181 4576,3 38,8 475967
116017 4812,.,4 38,1 476242
122066 5058,2 37,5 476512
128335 5314,1 36,9 476784
134833 5580,8 36,3 477979

AC X1
(FPS2)

48,4
49,1
‘.9.7
5064
51,1
51,9
52,7
53,5
5444
55,3
5643
5743
584
59,5
6047
61,8
62,9
64,0
64,9
65,4
6544
6545
66,4
67,8
69,5
71,4
73,3
75,4
775
79.8
82,3
84,9
87,6
90.4
93,43
96,3
99,4
102.6
105,8
109.2
112,6
116,1
119,7
123 .4
127,.,3
131,3
135,5
139,9
149,6
i54,8

BN
.- *‘]‘,\

v

e e - e s + e

WE IGHT
(LBS)

264442
261142
257842
254542
251242
247941
244639
241335
238030
234722
231413
228100
224784
221466
218144
214820
2114983
208177
204857
201539
198224
194913
191604
188297
184990
181684
178379
175073
171768 .
168462
165156
161850
158543
155235
151926
148616
145304
141992
128678
'135363
132047
128729 .
125419
122089
118767
115444
112119
108792
105464
192133
' 98801

D R T

i

e 5y
.

0y

R
A
v

¢

:



102,00 21,03 lalb566 5856,9 35,8 477614 16044 95466

' 104,00 22,63 148544 6149,1 3,3 477774 166,% 92128
O - 106,00 24431 11577L 640, 34,6 4T8l6b 172,9 88788
; 108,00 26,09 163209 6769,4 " 34,3 478600 179,9 85444

110,00 27,97 171038  71pl.6 33,8 479087  187,5 82097
112,00 29,95 179053 '7450,.0 33,4 479587 ' 195,8 787646
114,00 32,03 187447 7816,1 33,0 480159 204.,8 75391
116,00 34,22 1961lc 8201,.5 32,6 480804 214,7 . 72031
118,00 36,56 205113 8608,2 32,2 481766 225,17 68665
120,00 38,98 214459 9g38,5 31,8 482885 237.9 65290

BOOSTER CUTOFF ,
122,03 41,59 224330 9502,.,7 31,4 48414l 251,8 61852

123,03 62,91 229281 9528,9 31.3 81488 4247 61576 | ,
124,03 44,24 234224 9955,5 31,1 81528 42,9 61390l .

BOOSTER JETTISON . o o
125,03 45,58 239159 9582,3 31,0 81567 43,1 61025

126,00 46,87 243931 ' 9613,8 30,8 8116 48,7 53617
128,00 . 49,57 253776 $675,8 30,5 81174 49,3 53066
130,00 52430 263602 $747,0 30,2 81237 49,8 52515
132,00 55,05 273402 9314,8 29,9 81395 503 51964
136,00 57,83 283169y 9883,6 29,6 81377 50.9 51413 i
136400 60463 292900 9953.5 29,2 81446 51,5 50862 :

L ed e et

138,00 63,47 302593 10024,.8 26,9 81597 52,1 50311

' 140,00 66433 312249 10097,8 28,5 . 81746 52,8 49759

5:} 142,00 69,22 321867 10172,6 28,2 81857 . 53,5 49208 i
144,00 72,15 331448 10245,2 27,8 81925 5,1 48657 ;

146,00 75.10 340994 10328,2 27,5 81981 54,8 48106 ;

148,00 78,08 350506 1040%.% 27,1 82026 55.4 47554 ' i

1506400 81409 359987 10492,3 - 26,8 82054 56,1 47002 ‘

152,00 84,14 369437 10576,9 26,5 82045 56,8 46451

154,00 87,22 378857 10663,2 26,2 82036 57,5 45899

156,00 90,33 388248 10751,3 25,9 B2g29 58,1 45347

158,00 93,47 397614 10841,2 25,6 82922 58,9 44795

160,00 96,65 406954 10932,9 25,3 82016 59,6 44243

162,00 99,85 416271 11026.4 25,0 82011 . 60,3 43651

164,00 103,10 425566 11121,8 24,7 82006 61,1 43149

166,00 106,38 434841 11219,1 24,4 82001

168,00 109,69 444098 11318,3 ' 24,1 81997 62,7 42036

170,00 113,04 453339 11419,5 23,9 81993 63,5 41484 . :

172,00 116,42 462566 11522,7 23,6 81988 64,4 40932 i

174,00 119,84 471780 11627.,9 23,3 81984 65,3 40380 :

176,00 123,29 480984 11735,2 23,1 81981 6642 39828

178,00 126,78 490175 11844,6 22,8 81977 67,1 39277

180,00 130,31 499369 11556,2 22,6 819713 68,0

182,00 133,88 50855% 12069,9 22,4 81969 69,0

184,00 137,49 517738 12185,9 22,1 81966 . 7040

186,00 141.13 526923 12304.2 21,9 81962 71,1

188,00 144,82 5786111 12424,8 21,7 81958 72,1

150.00 148,54 545304 12547,9 21,5 81955 73,2
- 192,00 152,31 554505 12673,3 21,3 81951 76,4
5:9 194,00 156,11 563717 12801,3 21,1 81948 7546

196,00 159,96 572943 12931,9 20,9 81945 (16,8

198,00 163,85 5821k4 13065,1 20,7 81942 7840

200,00 167,79 591445 13201,1 2046 81939 79,3

o
[
[ ]
O-
&
~n
w
[ ]
o]

;
38725 3




202,00
204,00
206,00
208,00
210.00
212400
214,00
216,10
218,00
220400

222,00
224,400 .

226,00
228,00
230400
232,00
234,00
236,00
238,00
240,00
202000
244,00
246,00
248,00
250400
251,00
252.00
253400
254,400
255400
256,00
257,00
" 258,00
259,00
260,00
261,00

262,00

263,00
266,00
265,00
266,00
267,00
268,00
269,00
270.00
271,00
272,00
273,00
274,00
275,00

SUSTAINER CUTOFF

276414

280,00
284400
288,00

171,77
175,79
179,86
183,97
188,413
192,34
196,60
200,91
205426
214,13
218,65
223,22
227,84
232,52
237,26
242,05
246,91
251,83
256,81
261,86
266,9

272.1g
277,40
282,72
285,40
288,11
290483
293,58
296434
299,12
301,93
306,75
307,59

310,45

313,34
316,25
319,18
322,13
325,10
328,1

331,12
334,16
340,32
343,64
346,58
345,75
352,95
356.14

359,89
372,48

385,52
398,54

6007217
610035
619371
64873b
6381490
647581
657064
666592
876170
685802
695492
705244
715063
724954
734922
744971
755108
765337
775665
786099
796643
807306
818094

‘825015
, 840078

845664
851288
856953
862655
868495
87415
88002°%
88590~
89183.
897811
9013837
909913
916042
922226
928465
934762
94111y
947537
954017
960564
967176
973857
980610
987436
994337

1002334
1029361

1057
1084946

13339,9
13481,.5

13626,1°

13773,7
13924,5
14078,6
14236,0
14396,9

‘14561 .4

14729,6
14901 ,6
15077,7
15257,9
15442,5
15631,5

1587543

16n25.0
162217,8
16436,9
16651,7
16872,3
1709%,1
17332,4
17572,6
17820,0
17946,5
18075,0
18255,5
‘d328,1
13472,.8
1860947
18748,9
18890,
1903444
1918p,.9
19329,9
19481,6
19636,0
19793 ,4
19954,6
20117,0
20283,5
206453,3
20626,5
20802,9Y
20982,5
21166,0
21353,4
21545,0
21740,9

21970,7
21947,5

21923,8
2190044

13‘

18,5

18,3

18,2

) .
18,4

18,5
18,6

18,7

18,6
18,5

819136

81933
81939
81927
81925
81922
81919
81917

81914 .

81912
81910
81907
81905

81903 .

81991

'81899
81897

81895
81893
818¢92
81890
81888
81887
81885
81883
81883
81882
81881
81889
81879
81879
81878
81877
81876
81875
81874
81873
81872
81870
81869
81867
81865
81863
81860

81510

81506
81502
81496

" 814909
. 8l482

81469

1270
1270
1270

8645

12227

12196
© 12165
12133




Report __ ATA2-0110
Page 3G
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=162,6566

(f{ : FAST MISSILE DISPERSION
PREMATURE CUTOFF
PARAMETERS
TIME - GEODe LAT. LONG. FREE=FALL DOWN=RANGE CROS$S=RANGE
{SECs) " (DEGs) {DEG.) (SECe) (NeMl,) (NeMlo)

2400 34,7960 120.5890 " 543 ) o0

8,00 34,7960 120.,5890 12,5 0 0

16,00 . 34,7960 120,5891° 25,3 0 o0

24,400 34,7959 ° 12045958 " 39,9 0 o0

32,00 34,7955 120,6243 " 55,9 1.7 )

40.00 34,7957 120.6868 7249 4,8 -ol

48400 34,7940 120.7920 89,7 10.0 - =e

72400 34,7964 121,6043 149,1 502 =1,0

80,00 34,7959 122,1546 173,4 17.4 -l,7

96,00 34,7741 ° 123,9850 231,3 167,.8 -3,9

104,00 34,7366 125,4517 - 267,45 24044 5,7

112,00 . 34,6562 127,5187 311,7 342,7 . =84

120,00 34,4809 130,5491 369,3 493,3 «12,7

C BOOSTER CUTOFF

136,00 34,2462 132,%411 398,6 612,9 -13,5 :
144,00 34,0959 133,7949 404 44 656,2 =10.6 -
152,00 33,9904 134,7356 4110 T03.5 =11,3 5
1 160,00 33,8785 135,7599 - 418,48 755.,0 =12,8 i
. 168,00 33,7385 136,8787 427,8 8l1,6 -13,9 i
176,00 33,5780 138,1118 438 ,4 874,1 =15,6 E
184,00 33,3850 139,4788 451,0 943,7 =17.,46 i
- 192,00 33,1515 . 141,0098 465,8 1021,9 19,6 i
200400 32,8660 142,7402 483,6 1110.9 -22,1 %
208,00 32,5113 144,7179 5050 1213,2 25,3 |
" 216,00 32,0625 147,0074 - 531,1 1332,7 29,2 ¥
224,00 31,4821 149,6980 56344 1474,6 34,2 E
232,00 30,7126 152,9164 604.0 1646,6 =4066 A
240,00 29,6596 156,8479 65642 1860,5 49,4 %
248,00 28,1639 161,7745 725,46 2134,7 61,7 M
256,00 25,9365 168,1444 821,4 2500.8 =797 g
264,00 22,4217 17647135 961,3 3015,1 =107,8 £
272,00 16,4822 -171,1551 1181,3 3787.7 «153,9 §
SUSTAINER CUTOFF ‘ %
276,14 11,7400 1351,1 4357,4 ~188,9




280,00
288,00

289,34

11,6593  =162,518¢
11,4913  =162,2304

VERNIER CUTOFF
11,6633 =162,1827

135042

1 1348,2

1347,9

R S B

Y‘!. e _'____‘__1:'._ [P T
4366,8 ~189,.,4
‘0386.5 -19006
4389,7 . =190.8




c CONVAIR || AsTRONAUTICS \ ‘ me___ 33
. ARIE Y
; | GZNERAL DIFAMICS ASTRONAUTICS
L | SLOV-DISPERSION TRATECTORY
- , TOR RANCS SAFETY
| tames aznowm _ : K 269.1736.120. B OF X
} TRCTT - GZOD. LAT. 11.44647 DEA., ¥
i 1020, 162.26619 DZ0, T
RANCE 4386 0
{ WQ. 16202658 mo ‘
. RAEGR 4326 M
) |wmom | | | AVOO AR IV D, §
f | OUInaxCs | ABU 107 IV
P £ 1R 1, o
L | ' .BOOSTER  254.46 £20,
SUSTATIZR 219.04 €2,
‘ VIR 207.70 £3C.
PITCY FLOADAN o _ ' STZP TILT X 1,003
STAOINO CRITZRIDN FOR BOCSTZR » ARG X DOT = 6647.87 FPS
LATTOR WSI0T (LIF? OFF) ' 212,042 13

MMWmmmhmMmdmuuudsmmimnmmmefmmmmnmu.
muummummumm-m.mmumemmmmmm.nmmuimmuummnm.

R pYS

G T



e s g

TIME
(SEC)

«000
20000
44000
6.000
8,000

10,000
12,000
14,000
16,000
18,000
20.000
22,000
24,000
26,000
23,000
304000
32,000
354,000
30,000

42,000
44,000
46,000
48,000
50,000
52,000
54,000
56,000
58,000
60,000
62,000
64,000
64,000
68,000
70,000
72,000
74,000
76,000
- T84000
80,000
82,000
84,000
86,000
— 88,000
90,000
92,000
94,000

0 38,000
' 40,000

96,000

RxD
(FT)

g ——

SLOw MISSILE DISPERSION

POWERED FLIGHT PARAMETERS

RyD
{FT)

O 2O W WA b e o

RzD
(FT)

210

237

320
461
663
921
1257
1655
2123
2666
3286
3984
4764
5628

6577 -

7612
8737

9953

11261
12662

14159

15750
17436
19214
21081
23036
25078
27209
29431
31745
34152
36654

139254
41951

44748
47648
50653
53766
56987
60320
63765
67327
710095
74801
78717
82752
86999
91191
95601

" vxD
(FT/SEC)

«00

T -e0l
~e00
01

+ 0%
07
J12
o17

o T4

5,11

13,92
‘27430
45,37
68,26
95,89
127,33
162,48
201,36
244,03
290450
340,72
‘394.20
450455
509445
571,10
636,17
705427

778,82

856,78

939,05
1025,92
1117,67
1214,67
1316,79
1423,79
1536,08
1653,98
1777,79
190749
2043,01
2184,79
2332,78
2487,47
2648,99
2817,50
2993,06
3175,04
3363,57
3558,95

vYD
{FT/SEC)

~¢00
o0E
el6
024
31
e39
ol?
55

063

o713
083
095
1,08
1,21
1.35
1,47

. 1458
1,63
1,58
1,35

« 84
=920
-l,79
-2.49
-l,42
=207

. o84
1,14
78
‘.25
-1,87
=4400
-5.47
‘9.13
‘11.94
v-14.83
-17.76
-23,71
-26571
-29,71
=32,73
=35475
-38.79
=44 484
-“7.79
-50369
- =53451

vzd
{FT/5€EC)

«00
27440
55,87
85,47

116,26
148,31
181,69
216,445
252,67
290432
329,30
369,47
410,71
. 452,89
495,93
539,98
584,499
630480
677,32

724,45

771,95
819,48
866,22
911,48
955,52
999,24

1043,36

1088,08
1133,65
1180,13
1227,38
1275,29
©1323,81
1373,35
16424 4,19
1476 ,23
1529,29
1583,20
1638,18
1694 49
1751,68
1809,.82
1868,62
1927,94
1987,63
200774
21p99,39
2172,69
2237,28
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o 96,000 99615 -1053 100141  3761,44 ~56,28 2303,32 -
4 100,000 107547 -1168 + 104815 3971,38 58,99 2370,69
.t,‘e?g“ 102,000 115706 -1289 109625 4189,08 61,65 2439,37
2R TR 104,000 124309 -1415 114573 4414,99 ‘=642 2509435
T 106,000 13337 -1546 119663  4649,20 66,85 258p,71
1 108,000 142911 ~1682 124897  4892,24 69,39  2653,78
= 110,000 152946 ~1823 130279  5144,67 =T1,92 2728,69
: 112,000 163496 ~197¢ 135813  5406,49 -T4,43  2805,51
: 114,000 174579 2121 | 1641502 5678,61 ~76,94  2884,33
116,000 186217 . <2277 147352 5%61,76 79,45 ' 2965,26
118,000 198434 =2439 153365  6256,56 = 81,97  3048,47
120,000 211252 -2605 159547  6564,02 ~84,51  3134,19
- 122,000 224699 2777 1659094 6884,96 -87,10 3222,83
=24,000 238801 -2954 172441  7220.30 -89,72  3314,90
- 126,000 253590 -3136 179165 7571,31 =92,39  3410,58
128,000 269098 -3323 186086 7939,37 =95,13  3%10,53
BOOSTER CUTOFF , - - ,
129,032 277393 ~3422 189737 8136,48 96,56  3563,77 ,
130,032 265546 =3519 - 193291 169,99 ~97,51  3545,85
131,032 293733 -3617 196828 8203,42 -98,45 3528,02
BOOSTER JETTISON -
132,032 301953 -3716 200347 8237.05 ~99,37 3510,27
134,000 318236 -3913 207224. 8310,64 -100,46 3478,73
‘ 136,000 334932 -4114 214150  8386,12 =100,14 3446,71
: ¢:}:h' 138,000 351781 ~4310 221010 8462,74 94,61  3413,16
i 1406000 368784 -4490 227802 8540.20 ~85,43  3378,48
g .. 142,000 385942 -4650 234524  8618,35 =T4a10 = 3343,24
b - 1644000 403258 ~4786 241174  B697,26 -62,40 3397,83
) 146,000 420732 -4902 247755  8717,33 =544,01  3272,60
148,000 438368 =5006 254265  8858,55 ' 51,04 3237,62
150,000 456167 -5109 260705 940,62  =53,03 3292,8¢
7 152,000 474130 -5220 267076  9023,36 =57,95 3168,12
356,000 | 492261 =53642 - 273378 9106,79 =63,70 3133,62
. 1564000 510558 5474 279611  9190,96 ~68,70 3099,.,35
1534000 529025 ~5615 285776  9275,9¢ -72,01 3065,33
o 1604000 | 547662 -5761 291873  9361,61 ~73,60 = 3031,58
© 162,000 566472 ~-5909 297902 9448,05 ~T4,04 2998,08
5 -~ 164,000 585455 -6057 303865  9535,25 ' =74413  2964,88
et 166,000 604613 -6206 309762 9623,23 =74,30 2931,99
i 168,000 623948 -6355 315593  9712,01 =74,97  2899,42
g 170,000 643462 ~65p6 321360  9801,61 *° =76,25 2867,17
Eo 172,000 663155 -6660 . 327062 9892,04 ~78,02 2835,24
; 174,000 683931 ~6818 3327091 . 9983,31 =80s0% 2803,65
i - 1764000 703089 =-6980 ' 338277 . 19075.,45 -82,1¢0 2772 40
e 178,000 723333 =7146 . 343791 10168,47 84,18 2741 ,48
£ 180,000 743764 -7317 349243 10262,40 86414  2710,92
- 182,000 764383 ~-7491 3564634 10357,24 -87,89  2680,72
8 184,000 785193 ~7668 359966 10453,03 =-89,58 2650,88
‘186,000 - 806196 ~-7849 365239 10549,78 =91,27  2621,42
188,000 827393 =8034 . 370452 10647,52 =92,95 2592,33
190,000 848787 -8221 375608 10746,26 94,59  2563,64
192,000 870379 -8412 380707 10846,03 ~96425  2535,34
" 194,000 892172 -8606 385749 10946,86 =97.,93  2507,.44

196,000 914167 -8804 390737 11048,76 ~99,63  2479.96




198,000
200,000
202,000
204,000
206,000
208,000
210,000
212,000
214,000
216,000
218,000

220,000

22¢,000
2244000
226,000

228,000

230,000
232,000
234,000
236,000
238,000
240,000
242,000

244,000

245,000
248,000
250,000

© 251,000

252,000
253,000
254,000
255,000
256,000
251,000
258,000
259,000
260,000
261,000
262,000
263,000
2644000
265,000
266,000
267,000
268,000
269,000
270,000

- 271,000

272,000
273,000
275,000
275,000
276,000
277,000
278,000
279,000
280,000

281,000

936367
958775
981392
1004220
1027263
1050523
1074001
1097702

"1121627

1145778

1170160

1194775
1219625
1244714
1270045
1295621
1321446
1347522
1373852
1400443
1427296
1454415
1461804
1509467
1537409
1565634
1594145
1608510
1622949
1637461
1652049
1666711
1681450
1696265
1711158
1726128
1741177
1756306
1771514
1786803
1802174
1817626
1833162
1848781
1864485
1880274
1896149
1912111
1928161
1944299

1960527

1976845
1993255
2009756
2026351
2043040
2059825
2076705

9005
9209
-9417
-9628
~3843
-10062

‘=10284%

-10510
«-10740
=10974
11211
-11453
-116vy8

-11947 .

-12200
-12457
-12718
-12983
=13251
=13524
-13801
=-14082
«14368
-14657
-14951
=15249
-15552
-15704
-15858

-16013

~16169
-16326
~16485
«16644
-16805
-146566
-17129

. =17293

«17458
-17624
«17791
-17959
-18129
~18299
-18471
~-18644
-18818
~18993
-19169
~19347
~19526
-1970%
~19886
~20069
-20252
-20436
~ 0622
~20809

395670
400549
405375
410149
414872
419546
424170

428746

433274
437757
442194
446587
6450938
455246
459514
463742
467933
472066
476203

480286

484336
488353
492342
496301
500233
504139
£08022
509954
511882
513804
515721
517634
519541
521445
523345
525241
527133
529023
930909
532792
534674
536552
538429
540304
542178
544051
545922
547794
549665
551536
553407
555280
557154
559028
560905
562784
564665
566549

11151,77
11255,91

11361,21

11467,69
11575,39
11684,33
11794,55
11906,28
12018,96
12133,21
12248,88
12366,00

12484,62

12604,77
12726 ,49
12849 ,84
12974 ,85
13101,58
13230,08
13360439
13492,57
13626,69
13762,79
13900.94%
l4pgal,22
14183,68
14328,39
14401,62
1447544
14549,87
14624,90
1470057
14776,86
14853,8¢
14931 ,490
15009,67

15088,62

15168,26
1524861
15329,67
15411,47
15494 ,01
15577,32
15661439
15766 ,26
15831,93

15918,41

16005,74
16093,92
16182,96
16272,90
16363,74
16455,5¢0
16548,21
1664),88
16736,53
16832,19
16928,87

2 R

oot
~101,34 26452,89
~103,08 - 246,26
~106,61 2374,33
-108,41 2349,04%
=110.,24% 23264 ,23
~112,08 2299,89
-113,95 2276 ,05
=115,84 2252,71
=117,75 2229,88
«119,69 2207,.,59
-121,65 2185,83
-123,62 2164,63
~125,53 2144 4,00
«127,47 2123,95
=129,42 21064,51
=131,41 2085,68
«133,41 2067 ,48
«135,44 2069,94
«137,49 2033,06
=139,5%7 2016,88
=141,67 2001 ,40
143,75  1986,65
-14?.83 1972,66
~147,94 195944
=150.,07 1947 ,02
-152,23 1935,43
~153,31 1929,95"
154,40 1924 ,69
=-155,50 1919,64
=156460 1914,83
=157,70 1910423
-158,81 1905,87
-159,93 19901,75
-161,05 1897,86
«162,18 " 1894,c2
=163,31 1890,83
~164,41  1887,69
165,52 1884 ,80
-166,63 1882,18
167,75 1879,82
~168,88 1877,73
«170.,01 1875,92
-171,14 1874,38
~173,43 1872,18
-174,58 1871,53
=175,74 1871,17
«-178.,07 1871 ,40
-179,24 1871,99
-183.62 1872,90
-182,80 1875,75
-183,99 1877,69
~185,20 1879,99
-187,62 1885,68
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VERNIER CUTOFF

339,409

2824000 2093683
283,000 2110759
284,000 21279346
285,000 2145210
286,000 2162587
287,000 . 2180067
288,000 2197651
289,000 22153490
290,000 2233136
291,000 2251039
292,000 2269051
293,000 22871174
294,000 2305408
295,000 2323756
2964000 2342218
297,000 2360796
298,000 2379491
299,000 2398306
300,000 ' 2417241
301,000 2436299 .
302,000 2455480
303,000 2474788
304,000 2494223
305,000 2513787
300,000 2533483
.307,000 2553312
308,000 2573276
309,000 25933717
310,000 2613618
311,000 2634001 -
312,000 2654527
" 313,000 . 2675200
316,000 2696021
315,000 2716994
316,000 2738140
317,000 2759403
318,000 2180845
319,000 2802449
320,000 2824217
321,000 2846154
322,000 2868262
SUSTAINER CUTOFF
323,113 2893083
324,000 2912931
328,000 3002479
332,000 3092014
336,000 3181532

3257819

-0998
=21187

. =21378
_ =21569

«21763

. =21957

=22153
«22350

T =22548

=22748

‘=22948
'=-23150

=23354
=23558
-23764

-23572

-24180
24390
-24602
-24814
-25028

=25244

«25460
-256178
-25898
-26119
=26341
-26564
=26790
-s7016
-27244
-27473

' =27703

«27935
-28169
-28403
-28639
-28877
-29116
=29356

-29598

~29868

=30085
-31081
«-32106
~33161l

«34083

568437,

570328

572223 .

574122
576026
577935
579851
581772

583699
'585634

587576
589526
591485
593452

595429

597416
599413
601422
603442
605475
607520
609580
611653
613749
615844
617964

620100

622255
624427
626619
628832
631065
633319
635597
637898
640224
642575
644953
647358
649792
652256

655035

657252
666950
676151
664859

691890

17026,61
17125,42
17225,32
17326435
17428,52
17531,87
17636,42
17742,20
17849,24
17957,57
18067,.22
18178,22

18290,62

13404,43
18519,71

118636449

18754,80
18874,70

18996421

19119,39
19244,29

19370495

19499,41
19629,75
19762,00
19896,23
20032,49
20170,.85
20311,38
20454 4,14
20599,20
20746,64
20896 ,54
21048,98
21204,05
21361,83
21522,43
21685,95
21852,49

22021460

22193,75

22389,39

22388,72
22385,42
22381 ,64
223717,39

22373,40
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~188,84

- =190.07

-191‘30

r =192454

=193,79
«195,05
-196.31
=197,57
=198,85
~200,13
-201,42
-202.71
-204,02
-205.32
-206.6“
‘207.96
=209+29
=210463
~211,97

=213,32

-214,68

=220415

=221,53"
-222,92
‘-22“.30

‘225.69
-227009
-228,48
=229.87
-231,26
-232,65

«235,42
238,16
=239,52
-240,87
-242.21

-245,31

-252,66
=260400

-267’35'

«273,65

1889,09

'1892,89

1897,08
1901,68
1906,69
1912,13
1918,00
1924 ,31
1931.08"
1938,31
1946 ,02
1954,22
1962,92
1972,13.
1981,87

1992,14

2002,98
20164,38
2026436

. 2038,95

2052,15
2065,99
2080,48
2095,65
2111,50
2128,07
2145 ,37
2163,43
2182,26
2201,91
2222,38
2243,71
2265,93
2289,06
2313,14
2338,20
2364 ,28
2391 ,41
2419,63
2448,78
2479,02

2514,13

26456 ,57
2362 ,40
2238,5%4%
2114,99

2009,.92
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i
POWERED FLIGHT PARAMETERS R
‘ . : é
Eb ' : o FLT PATH sl
TIME RANGE ALT VELOCITY ANGLE THRUST AC X1 - WEIGHT ' i
{SEC) (N MI) (FT) (FT/SEC) (DEGREES) (LBS) (FPS2) {LBS) i
s00 «00 210 0 «0 385445 45,5 272042 :
2400 s 00 237 27,4 90.0 385396 46,1 268934 :
4400 «00 - 320 55,9 . 90.0 385557 6,6 265827
6,00 o 00 461 85,5 90.0 385924 47,2 262719 ' i
8.00 000 663 116,3 90.0 386484 47,8 259612 i1
104,00 «00 927 148,3 9040 387249 * 4B.,4 256505 :
12,00 ., «00 1257 181,7 90.0 388219 49,1 253397 .
l4,00 «00 . 1655 216,5 89,9 389392 43,8 250288 Y
16400 ' 400 2124 252,7 89,8 390770 5046 247177 ),
18,00 - 400 2666 29044 89,0 3923%0 51,6 244066 o ;
22,00 001 3984 370.5 85,8 396029 53,0 237837 f%
24,00 002 4764 - 413,2 83,7 398172 53,9 23471% T
26400 e 04 5628 458,0 81,4 400500 54,9 231599 .
28,00 07 6576 505,1 79,1 402991 55,8 228476 i
304,00 «10 7612 554,8 76,7 405631 56,8 225351 b
32,00 o15 ‘8737  607,1 T44,5 407912 57,8 222224
34,00 " e2l 9953 662,2 7243 41l0l31 58,8 219097 it
36,00 " od9 11261 719,9 T0.2 412479 59,8 215972 . P
38,00 37 12663  780,.5 68,2 414899 6007 212848
40.00 08 164159 8438 66,2 417313 61,6 209725
:) 42400 50 15751 909,.% 64,3 419665 62,1 206603 R B
44,00 e T4 17437 976 ,4 62,5 421864 62,1 203485 L
46,00 «89 19215 1044,2 60,8 624977 62,1 200369 t

48,00 1,07 21082 1113,2 59,2 426368 ' 62,5 197256 !
90400 1,19 22037 1184,6 57.5 4287g0 63,5 194145 .
52,00 1,33 25080 1259,6 56,0 431076 64,9 191036 , :
54400 1,68 27212 1338,1 4.4 433416 66,4 187926 ' {
5600 1,88 296435 1421,9 53,0 435678 68,0 184818 !
58,00 2,22 31750 1508,1 51,5 437817 69,7 181710 i
60.00 2,52 34159 1599,7 5042 439905 71,4 178602 - |
62,00 2,91 36663 1695,8 48,8 441863 73,3 175494

64400 3,31 39266 1796,7 47,5 443729 75,3 172387
66,00 3,71 41963 1902,7 46,3 445454 77.4 169289 '

68,00 6,20 44764 2013,9 45,1 447912 79.6 166172 i
70400 . 4466 47668 '2130,5 43,9 448496 81,9 163064 -
72,00 5,18 50678 2252,7 42,8 449787 84,2 159956 b
74400 5,76 53796 2380,6 41,8 4%1906 86,7 156847 S

76400 6437 57023 2514,5 4048 452078 89,2 153738 |
78,00 7,03 60364 2654,4 39,8 453081 - 91,9 150628 o
80,00 7,72 63849 2800.% 38,8 453965 94,5 147517 50
82,00 8446 673Y0 2952,7 37,9 454756 9743 14n405 i
84,400 9,25 71082 3111,4 37,1 6556443 1001 141293 :
86,00 10409 74892 3276,5 36,2 456073 . 103,0 13818
88,00 10,99 78824 3448,3 35,4 456621 105,9 135066
90,00 11,94 82877 3626,8 34,6 457104 109,00 131952
, \ 92,00 12,94 7058 3812,z 33,8 457500 112,1 128837
!g 94,00 14,02 91366 4004,5 33,1 457846 115,3 125729
' 96,00 15,15 95804 4204,1 32,4 458157 118,6 122604
98,00 16435 100378 44ll,p 31,8 458444 122,90 119486
100,00 17,61 10%090 462%,5 31,1 458797 125,6 116367

el senen
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. 156,00

102.00 18,94
104,00 20434

. 106,00 21,82
108400 23,38
110,00 25,01
112,00 26,74
116,00 30.43
118,00 32,42
120,00 34,50
122,00 36,69
124,00 38,98
126,00 41,38
- 128,00 43,90

BOOSTER CUTOFF

130,03 46,56
131,03 47,89

' BOOSTER JETTISON
132,03 49,22

51,86
54,56 °
574,29
60,04
62,81
65,60
68,42
71,27
Ta,14
77,04
79,96
82,90
85,88
88,88
91,90
94495
98,03
101,14
104,427
110,62
113,83
117,08
120435
123,65
126,99
130,35
133,74
137,16
144,09
" 1“7.61
151,15
154,73

13‘100
136,00
. 138400
140,00
182,00
144,00
146,00
148,00
150,00
152,00
154,00

2158400
160400
162,00

164400
166,00

.168,00
170.00
172,00

- 174,00
176,00
178,00
180,00
182,00
184,00
186,00

188,00
190,00
192,00
156,00
196,00
198,00
200,00

109943
114941
120086
125382
130835
136447
142226

146174

154299
160606
167100
173792
180689
187801

191558
195221
198879
204504
209619
2168902

273934
231pl4

238041

245013
, 251932

. 258798

265613
272376
279089
285752
292367
298934
305455
311930
318361
324748
331094
337398
343662
349888
35677
362229
368347
374432
380484
386505
392457
398462
404400
410313
416203
422071

4846,0

507b,.6

" 5317,9
5566,1
58¢3,8
6091,4
6369,5%
6658,9
696n,2
7274 ,4
760244
7945 .4
830%46
8681,4

8883,2

8906,7
893044

8954 ,4

90099
9067,3
9125,6
9184,6
9244 .4
9305,3
9367,7
9431,8
9497,1

9563,5

9631,1
9699,7
9769,5
984045
9912,6
9985,8
1006043
10135,8
10212,6
1029046
10369,8

1045042

10531,9
10614,8
10698,9
10784,3
10871,0
10958,9
1104842
11138,8
11230,8
11324,1
11418,8
11514,9

20e9
28:9
29 .4
28,4

27,4

24,6

2‘..4

26,2
26,1

23,9

23,6
23,3
22,9
22,6
22,2

2043

19,7 .

[ ]
17,3

16,6
16,3
15,9
15,7

15,5 -

15,3

15,1

14,9

14,7

458943
459174
459404
459635
459874
460086
460297

460530 '

461004
461557
462138
4621795
463536
464336

‘46Q782

79726
79758

79789 -
79346

79458
79580
79687

79761.

79812
79856
79833

79925 -

79947
79938
79930
79923
79916
79910
79904

79898 «
79893 -

79838
. 79883
79878
79874
79869
79865
79860
79856
79851
79847
79843
79839
79835
79831
79827
79824

47,5

49,48

5069

52,45

53,6
5442
54,8
55,4
56,0
56,7

. - - 4.t ¢ o

R S S A

113248
119127
107006
103883
100758
97633
94505
921376
88244
85108
81967
76821
15679
72513

70881

To621
70361

70191

62455
61934
61414
60894
60373
59853
© 59332
58812
58291
57779
57249
56728
56208
55687
55166
‘54645
54124
53603
53082
52561
52040
51519
50998
50477
49956
49435
48915
48394
47873
47352
46832
46311
45790
45270
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202400
20“.0Q
205,00
208,00
210,00
212,00
214,00
216,00
218,00
220,00
222,00
224,00
226,00
248,00
230460
232,00

-234,00

236,00
238,00

. 240,00
242,00

244,00
246,00
248,00
250,00

251,400

252,00

253,00

254,00
255,00
256,00
257,00
25,00
259,00
260400
261,00
262,00
263,00
264,00
265,00
266,00
267,00
268,00
269,00
270400
271000
272,00
273,00
274,00
275,00
276,00
277,00
278,00
279,00
280,00
281,00
282,00
283,00

158434
lol,v8
165,65
169436
173,10
176,88
180,69
184,53
188,41
192,33
196,28
200427
204429
208,36
212,46
216,60
220,78
224,99
229,25
233,55
237,69
242,217
246,70
251,16
255,68
257,495
260,423

262,453

264,83
267,15
269,48
271,82
274,17

276453

278,91
281,30
283,70
286,11
288,54
290,97
293442
295,488
298,36
300485

" 303,35

305,86
308,39

310,93

313,48
316,05
318,63
321,22
323,83
326,46
329,09
331,74
334,41
337,09

47919
433749
439561
445398
451142
456915
462673
468433
474182
4799217
485671
491414
457160
502911
508668
514435
520214
526006
531815

- 537643

943492
549568
555270
561202
567169
57016%
574171
576187
579213
582251
585298
588359
591431
594515
537612
600723
603848
606988
620142
613351
616496
619698
622917
626153
629407
632680
635972
635283
642615
645967
649341
652737
656156
659599
663965
666556
670073
673615

11612,4

1171144
11811,8
11913,8
12017,2
12122 .2
12228,8
12337,0
14446,8
12558 ,3
12671,5
12786,4
12903,1
13021,7
13142,1
13264 4,4
13388,6
13514,9
13643,2
13773,6
13506 ,2
l4041,0
14178,0
14317,5
14459,3
14531,2
14603,7
14676,8
14750,4,6
14825,0
14900,1
14S75,9
15052 .4
15129,6
15207,5
15286,2
15365,5
15445,7
15526,6
15608,3
15690.8
15774,1

15858,2

15943,2
16029,0
16115,7
16203,3
16291,8
16381,2
16471,6
16562,9
16655,2
16748,5
16842,8
16938,2
17034,6
17132,1
1723048

16,6

4,4
14,2
14,1
13,9
13,6
13,5
13,4
13,2
13,1
13,0
12.9
12.8
12,7

12.6 I

12,5
12,4
12,3
12,2
12,2
12,1

12,1

12,0
12,0
11,9
11,9
11,9
11,9
11,8

11,8
11.8

11,8

79829
79816
79812
79808
79805

79801

79797
79794
79790
791787
79783
79780
79776
79773
79770
79766
79763
79759
79756
79753
79750

- 19746
"79743

719749
79737
79736
79734
79733
79731

- 79730

79729
79727
79726
79724
79723
79122
19720
19719
79718
79716
79715
79714
79712
79711
79719
79709
79708
19706
79705
79704
79703
79702
79701
79700
79698
19697
79696
79695

57¢3

5840
58,7
60,1
60,9
61,6
62,4
63,2
6440
64,9

6745

68 .4

72,5

75,8

i o e 8

e N e

44749 .
44228
43708
43187
42667
42146
41626
41105
40585
40065
39544
39024
38504
37983
37463
36943
36423
35902
35382
34862
34342
345822
333902
32782
32261
32001
31741
31481
31221
30961
30701
3p44l
3¢ls8l
29921
29661
29401
29141
28882
28622
28362
28102
. 27842
21582
27322
27062
26802
26542
26282
26022
25762
25502
25242
24983
241723
24463
24203
23943
23683
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284,00
285,00
‘ 286,00
‘(T} ~ 287,00
288,00

289,00

290400

291,00

292,00

293,00

3 296,00
E 295000
if : o 296000
¥ | ‘ . ,297000
A o 1298400
2 : T 299,00
30000
E 301400
f . 302,00
L ' 303,00
304,400
305.00

3o7.00
308,00
, 309400
B 310,00
%;:2 311.00

b (j) ... 312400

] 313,00

; 314,00
315,00

316,00

" 317.00
§ . 318,00
E : 320,00
321,00
322,00

323,11

324,00
328,00
332,00
336400

VERNIER
339,41

306,00

339,19
342,50

345,22

347,96
350,72
353,49
356,28
359,08
381,90
367,59
370,46
373,35
376,25
379,17
382,11
385,07
388,04
391,03
394,04
397,07
400012
403,19
406,27
405,38
412,51
415,05
418,82
422,01
425,22
428445
431,70
434,98
438,28
441,60
444,94
448,31
451,70
455,12

SUSTAINER CUTOFF

458,95

462,02
475,83
489,63
503,40

CUTOFF
£15,13

677185
680781
684407
688061
691745
695400
699206
702985
706797
Tlp643
714523
7284490
722394
726384
130614
734485
738595
7642747
746542
151182
155467
759798
764177
768605
773084

717613

782196
786833

" 791526

796276
8pl¢p85
805955

. 810887

81588¢
820943
826072
831270

836535
‘861881

847918

852758
874511
8%61c0

917587

938772

17330,5
17431,9

17533,6 -

17636,.9
17741,5%
17847,3
179%4,5
18063,0
1817¢4,8
18284,1
18396,8
185190,9
18626,6
18743 ,8
18862,6
18983,1
1910542
19229,0
19354,6
19482,0
19611,3
19742,5
19875,7
2001049
20148,3
20287,8
20429,5
20573,.6
2072040
20068,9
2102043
21174 .4
21321,1
21490,7
21653,2
21818,7
21987,3
22158 ,6
22233,1

22531,4
22527,7
22511,1

226494 .8
22478,7

22465,2

-

11,9
12,0
12,0
12,0
12,0
12,1
12,1
12,1
12,2
12,2
12,2
12,3
12,3
12,4
12,4
12,5
12,5
12,6
1246

" 12,7
12,7

12,8
12,8
12,9
12,9
13,0
13,1
13,1
13,2
13,2
13,3
13,4
13,5
13,5
13,6
13,7
13,8
13,9

14,0

14,1

14,0
13,9
13,9
13,8

13,7

79694
79693
719692
79691
79690
79689
79688
79687

79686

19685

- 79685

79684
79683
79682

79681 .

79680
79679
79678
79677
79676
79675
79675
79674
79673
79672
79671
719670
79669
79667
79666
79665
79663
79661
79659
79657
79655

‘79652
. 19301
79297

19293

1270
1279
1270

127¢

1270

182,0

23423
23163

22903
22644
22384
22124
21864
21604
21344

" 21084

20825
20565
20305
20045
19785

19525

19266
19006
18746
18486
18226
17966
17707
17447
17187

16927

16667
16408
16148
15888
15628
15368
15199
14849
14589
14329
lap70
13810
13551 -

13263
13256
13224

13193
13161

13134




i
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TIME
{SEC.)

2.00
8,00
16,00
'2“@00
32,00

40,00

48,00
56,00
72,00
80,00
88,00
96,00
104,00
112,00
120,00

(:) 128,00

129,02

136,00
144,00
152,00
160,00
168,00
176,00
184,00
192,00
200,00
208,00
216,00
224,400
232,00
240,00
248,00
256,00
264,00
272,00
280,00
288,00
296,00
O  306.00
312,00
320,00

GEOD. LAT. LONG.
{DEG,) ({DEG, )
34,7960 120.5890
34,7960 12045890
34,7960 120.,5891
34,7959 12045946
34,7956 120.,6180
34,7952 12046693
34,7949 120.7564
34,7932 120.,8884
34,7943 121,3630
34,7947 121,7511
34,7932 122,275
34,7873 122,976Y
34,7727 123,8984
34,7426 125,1146
34,6839 126,7436
3445691 128,9974

BOOSTER CUTOFF
34,5476 129,3508
34,5164 129,8081
34,4420  130,3604
34,3885 130,9435
34,2849 132,218¢
34,2210 132,9198
34,1485  133,6718
33,9678 135,3598
33,8558  136,3165
33,7249 137,3662
33,5704 138,5264
33,3861 139,8179
33,1631 141,2723
32,8894 142,9262
32,5481 144,8299
32,1134 147,0523
31,5468 149,6893
30,7872 152,8787
T 29,7342 156,8248
28,2119 161,8415
25,8964 168,4341
22,1467 177,4629
15,6095 ~169,4849

" SLOW MISSILE DISPERSION

' PREMATURE CUTOFF

PARAMETERS

i —— -t -+

Gt s o s e -

FREE-FALL DOWN-RANGE CROS§-KANGE

TIME
(SECe)

" 5,1
11,0
21,8

34,2,

47,8

62,2
7647

90.9
121,8
139,0
157,4
177,2
199,4
224,47
2564,5
29147

297,2

298,7.
30042
© 301,9

306,.,4
309,.5
313,2
317.8
323,2
329,6
3374
346,6
357,7
371,0
387,1
4ob,7
- 499,9
550,2
617,9
712,7
853,1
1078,2

303,9

- DISTANCE
(NeM],)

o0
o0
0

Y]

1,5
“.o
8,3
14,8
38,2
57.4
83,4
118,90
163,.6
223,7
304,.4
416,2

433,7

456,5
484,1
513,3
544,1
576,9
6l12.0
649,7
690+%
734,5
782.,7
835,8
894,7
960.4
1034,8
1119,.8
1218,3
1334,2
1473,1
1643,5
1857,9
2137,0
2516,1
3059,7
3897,2

DISTANCE
(NeMl,o)

0
0
o0
1)
o0
-‘o
. =-el
-el
-eb
-1.1
‘1.7
"2.6
-3.7
-5.1'
-7.0
-9.8

TP E P - - R




7"‘
i 2
i
H
H
-
'.
o8 ,
i o
b
h
i
!
t
b
?1
i
1
}
("
!
'
i
1
-
4
Fz
3

e g e

323,11

328,00
336,00

339,41 -

1

SUSTAINER CUTOFF
11,7800  =162,732¢

11,6708  =162,5462
11,4915 . =162,2417

VERNIER CUTOFF.

11,4152 -162,1121

1204,8
1203,5

1201.5'

1200.7

4352,3

4365.1
4385,9

4394,8

T ks s & & s, |

LR B

Qes 'Y

RaS i
et 1. e & e e e rem o

-l e o s —

-188,4

-189,1




. soom_AT62-0020 |
_CONVAIR || ASTRONAUTICS mee__ 4 -
TABLE VI
k4
CZIERAL DYHAMICS Asmnmd
BOZ3-LEFT-DISFEISION TRAJECTORY
JOR MANGE SAFETY
MISsSILZ | s
LAUZC AZEUTY 269,1736 D30, & OF &
piRoET ' GEOD LAT,  )1.44647 IEO. W

FOZX COZE XIPACT

BOSZ 003
cUImARCcs
EEA LEVIL X, '

LAUECH WBIGHT (LIFT OFF)

STAGDQ CRITZRICE FOR EC0SZER

1ONG.  162,26419 DZ5. B
BANGE 4336 B4

G20D. AT, 11.4035 =0, B
108G, - 162,2925 DIG. B
RARGE 4386
AVCO MARK IV ¥OD, §

ARG 10T IV
EOOSTER 253,23 S5C. (ROMINAL
SUSTADZR 215.46 £2C. (RGMIIAL
VEREIER 207,70 8EC. (FGMDNAL
. smPImTION
ARMA X DOT = 6647.87 F¥3

268,242.0 15

This document cortsing information sffscting the nations] defansa of the United States within the meaning of the Espionage Laws, Titls 18,
- ST, Sactions 791 £nd 754, The trantmission or the revs!stion of ifs contants in any manner to an unauthorized person is prohibitad by law.
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g Al
. . t

TIME

- {SEC)

+000

2000
4,000
64000

84000

10.000
12,000
14,000
16,000
18,000
204000
22,000

' 24,4000

26,000
28,000
30,000
32,000
344000
36,000

138,000
" 4ye000
&< 4000

44,000

- 46,000
- 48,000

504000
52,000

54,000

560000
58.000
60,000
62,000
64,000

66,000

68,000
704000
72,000
74,000
76,000

© 784000

80.000

L v 824000
©. 844000

86,000
88,000
90,000
92,000
94,000
96,000

Rx0

{FT)

1o

73
148

265

434
664
964
1339
1798
. 2359
3001
3758
4625
5607

6711 .,

7944

9314
10830
12503
14349
16352
18549
20945

23553

26383
29447
32757
36326
40166
44290
48711
53443
58499
63893

- 69640

75755
82253
89147
96453

[}
FOUN~OO0OOO0O

s

NOSE LEFT DISPERSION

'POWERED FLIGHT PARAMETERS

RyDp
(FT)

1021
1207
1419
1659
193¢
2236
2562
2902
3249
3598
3948
4298
4647
4996
5344

5691

6039
6386
€734
7084
7438
7756

8l60

853¢

R2D
(FT)

210
240
(332
488
710
1002
1386
1805
2322
2929
3602
4372
5231
© 6182
7227
8368
9607
10947
12389
13933
15582
17333
19186
21137
23185
25333
27582
29934
32392
34959
37637
40427

43332

46354
49495
52759
56149
59667
63316
67100
71022
15085
79290
83641
88141
92785
97590
102548
lp7666

VXD
(FT/SEC)

000
‘001
e03
«08
016
026
39

' st
1,22
5476
14,84

28,62 -

47,23
70480
99,28
131,72
167,57
208,08
252,12
300407
351,73
405,58
461,83
520,86
583,38
649,94
720490
796,53
876,72
961444
1051,12
1147,30
1249,95
1358,45
1472,54
1592,5¢
1718,63
1851,18
"19909.10
2135,30
2287,06
2445,62
2611,20
2784401
2964 ,28
3152,1p
3346,90
3548,89
3758442

VYD
{FT/SEQ)

- =+00
15
¢37
«68

le06
l1.54
2614
287
3,75
4,88
6,29
T¢99

10.00

12,35

15,04

18,06

21.“0

25,02

29,07

33,69

38,70

44422

52,18

62,66

74,11

86,22

99,20

113,01
127,66
143,36
159,37
167,97
171,94
174,01

174,95

175,03
174,85
174,54
174,20
173,89
173,68
173,65
173,84
174,42
175,77
177,82
189,51
183,7¢%
187,66

vzo
(FT/SEC)

00
3030
61,75
Gh b2

128,38
163,79
200445
238,70
$ 278,54
319,93
362,77
406,95
452,34
498,82
546,29
596,93
644,59
695,416
746,52
798,37
850,1°%
901,27
950,96
999,79
1lp48,91
1098,97
+1150,18
. 1202 ,48
1255,96
1310,79
1366,85
1423,76
1481 ,45
15409,49
l6pl,03
1663,19
1726,89
171,69
1858,19
1926,21
1995,85
2066,85
2139,06
2212,35
2286 ,64
2362,00
2439 ,46
2519,12
2600,92
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96,4000 l1o41386 8911 112953 3975,.89 192,06 2684 ,06
10C.000 112362 9300 = 118409 4201,71 - 196,95 2770,95
10<0000 . 120999 9679 124038 4436430 202434 2859,23
ng 104,000 130114 10110 129847  468Q,15 208,18 ' 2949,78
106,000 139726 1¢532 135839 4933,19 214,45 3042,72
108,000 149856 10968 142020 5197,60 221,12 3138,49
110,000 160524 11417 148395 5472,23 228,20 3237,2¢%
112,000 171752 11881 154971 $758,40 235,68 3339,29 '
114,000 183566 22360 161755 6056,94 263,57 ' 3444,72 ’
116,000 195989 12856 168752 6368,81 251,89 3553,83
118,000 209050 13368 175672 6695,11: 260,67 3666,54
120,000 222780 . . 13899 183423  7937.,22 269,50 3784 ,48
122,000 237211 14448 191114 7396,41 . 279,62 3907,10
124,000 252378 15017 199055 T774,13 289,94 4035,53
BOOSTER CUTOFF o '
125,532 264518 15468 . 20%316 8077,12 © 298,29 - 4138,21
126,532 272613 15766 209446 8111,81 298,59 4122 ,94
127,032 2766173 15916 211506 8129,20 298,75 4115 ,34
BOOSTER JETTISON _ :
128,532 288906 16364 217662 8181,53 299,24 4092.70
130,000 300959 16804 223655 8238,83 30003 4073,60
132,000 317515 17405 231777  8317,50 300,49  4047,81
134,000 334230 18002 239845 8398406 295,60 4019,74
136,000 351108 . 18584 . 247854 848p,.18 285,71 3989,26
138,000 368151 19143 255801, 8563,47 272,80 3957,43
140,000 385363 - 19674 263684 8647,75 - 258413 | 3924,93
142,000 402743 20175 271501| 8732,94 242,36 3892,17
144,000 420295 20643 279252 '8818,98 225493 3859,39
146,000 438020 21078 286938 . 8905,89 -20%.10 3826,74
148,000 455919 21479 294560 8993,67 192,09 3794,31
150,000 473965 21846 302116 9082,32 174,94 3762,17
152,000 @ 492249 22179 309608 9171,8¢4 157,64 3730.,32
154,000 510683 22477 317038 « 9262,22 l4p,18 3698,80
156,000 529298 22740 324404 9355,47 122,57 3667,60
155,000 548097 22967 . 331708 9445,60 104,81 3636,75
160.000 567081 23159 338951 9538,63 86,88 3606,¢6
'162.000 586252 22314 346133 9632460 68,87 3576,14
164,000 605612 23434 353256 9727.54 50,85 3546,40
166,000 - 625163 23518 360319 9823,46 32,82 3517,06
168,000 644907 23566 367324  9920.40 14,80 3488,11
170,000 664846 23577 374272 10018,37 3,23  3459,57
172,000 684981 23552 381163 10117,41 =-21,25 3431 ,44
i 174,000 - 70%316 23493 387998 10217.75 =37,56 3403,82
i 176,000 745853 £34097 394778 10319,17¢ 47475 3376,83
] 178,000 745555 . 23307 401506 10423,28 «50.81 3350,31
180,000 761547 23206 408180 10527,92 “49,09 3324,13
182,000 748709 23111 414802 10633,72 45,95 3298432
164,000 810083 23022 421373 10740,78 -43,78 3272,93
186,000 831672 - 22935 427894 10849,15 =-43,65 3248,00
188,000 853480 22846 434366 10958,81 -45,39 3223,52
190,000 875509 22753 440789 11069,78 -48,04 3199,52
192,000 897760 22654 © 447164 11182,09 -50.82 3176,03
194,000 920233 22550 453493 11295,.717 -53,43 3153,06

195,000 942944 22441 459776 1l410,86 =55,42 3130,62
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198,000
2004000

202,000

204,000
206,000
208,000
210,000
212,000
214,000

216,000

218,000

. 220,000

224,000
224,000
226,000
2250000
230,000
232,000

234,000

236,000
238,000
240,000

. 2624000

, 246,000
246 4000
S 2484000
2504000

251,000
252,000
253,000
254,000
255,000
256,000
257,000
258,000
259,000
260,000
261,000
262,000
263,000

. 2644000
265,000 -
266,000

267,000
268,000
269,000
270,000
271,000
272,000
273,000

- 274,000
275,000

276,000
2774000

- 278,000

279,000
280,000

28100001_

965882

989055
1012465 .

1036116

lo600l0 -

1084152
1108544
1133190
1158093
1183258
1208688
1234386
1260357
1286606
1313135
133995]

1367056

1394457
1522157
1450163
1478478
1507109

- 1536062

1565341
1594954
16264906
1655203
1670484
1685854
1701314

1716865

1732507
1748242

. 1764071

17719994
1796014
1812130
1828343
1844656
1861069

1877583

1894199
1910918

1927743

1944673
1961710

1978856

1996112
2013479

2030959

2048552

2066261

2084088
2102033
2120098
2138285
2156595
2175031

22328
22213
22095

21975
21852

21726
21597
21465
21329
21189
21047
20900
20750
20597
20439
20279
20114
19946
19774
19598

19418 -

19235
19048
18857
18662
18463
18260

18157 -

18053
17948
17842
17735
17626

17517

17407
17296
17184
17071
16956
16841
16725
16697
16488
16369
16248
16126
16003
15880
15754
15628
15501
15373
15243
15113
14981
14848
14715

14589

466016
472212
478366
484479
490552

496587

502584
508546
514472
520366
526228
532059
537862
543636
549386
555111
560813
566495
572158
577803
583434
552952
594658

600255 -

605846
611432
617016
619808

622601 °

625394
628188

630984

633781
636581
639382
642188
644996
6467808
650623
653443
656268
659098
661934

+ 664776
- 667624

670480
673343
676214
679093
681982
684879

687787

690706
693636
656577
699531
102498
705477

11527,39

11645441
11764,95
11886406

. 12008,78

12133,16
12259,25
12387,09
12516,74
12648,26
12781,69
12917,11
13054,5%6
13194,12
13335,86
134679,84

'13626,15

13774,85
13926,04

‘14079,81

16236,23

1164395 ,42

14557,67
1472249
14899,59
15061,90
15236,54
15325,15
15414,65
15505,05
15596 ,37
15688,63
15781,85
15876,05
15971,25
16067,48

- 16164,76

16263,10
16362,54
16463,10
16564 ,81
16667,68
16771,7%

16877,06

16983,62
17091,47
17200,64
17311,16
17423,07
17536,41
17651,20
17767,49
17885,32
18004,73
18125,75
18248,45
18372,86
18499,04

L
L
~56,96 3108,73
58,26 3087,39
=59,54 3066463
-60480 3046446
-63,64 3007,94
=65,34 2989,63
-67,08 2971,97
-68,81  2954,99
-70455 2938,71
72430 2923,13
744,12, 2908,29
=T75,92 2894 ,21
-77.71 | 2880,91
79,52 2868,41
=81,436 2856,75 .
-83,18 2845 ,94
«-85,06 2836,01
-86,95 ' 2827,00
-88,80 2818,93
=90, 74 2811,84
«92,66. 2805,77
‘=94,57 " 2800.74
=96,56 2796,80
=98,50 2793,99
=100.48 2792,35
=102450 2791,92
-103,49 2792,18
=104,48 2792,76
=105,51" 2793,67
«106,55% 2794 ,92
-107.58 2796,51
-108,60 2798,45
=-1094.61 2800,74
=110,64 2803,40
-111,70 2806,43
-112,76 2809.84
=~113,83 2813 ,64
«114,84 2817 ,84
-115,87 2822 ,45
~116,4,95 2827,47
=-118,04 2832,91
«119,11 2838,79
' =120,18 2845,12
-121,23 2851,90
«122.30 2859,15
«123,42 - 2866,.88
=124,52 2875.10
-125,61 2883,82
-1264,69 2893,06
T =127,76 2902,82
~128,86 2913,13
-129,95 2924 400
«131,07 2935 ,44
=132.18 2947 ,46
=133,30 2960,09
=134,43 2973,34
=135,54  2987,23
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VERNIER CUTOFF

317,896

282,000 2193594
283,000 2212286
284,000 2231108
285,000 © 2250063
286,000 2269154
287,000 2288381
288,000 2307747
289,000 2327254
290,000 2346904
291,000 236670¢
292,000 23b6645
293,000 2406740
294,000 2446989
295,000 2447394
296,000 2467957
297,000 2488682
+ 298,000 2509572
299,000 2530630
300,000 2551858
301,000 2573260
302,000 2594839
303,000 2616598
SUSTAINER CUTOFF
303,582 2629352
305,000 2638526
308,000 2726360
312,000 2814190
316,000 2902015

2943636

164443

14306
" 14168

l4p28

.13887

13745
13602
13458
13313
13166
13919
12870

14720

12568
12416
12262
12107
11951
11794

11636
11476
11315

11221

111,3
losse
9790

9064

8709

708472

711482
714506
717548
720606
723682
726776
729890
733024
136179
73935%

742555

745778
T49026
752300
755600
758928
762286
765673
769091
772842

776026

778071

179539
793330
806628
819437

825337

18627,p2°

18756,88
18888,65
19022,41
19158420
19296,10
19436,16
19578,47
19723408
19870.,08
20019,55%
20171,,57
20326,23
20483,62
20643,83

. 20806,98

20973,17
21142,51
21314,56
21489,80
21668,56
21850,97

21958,92
21558,87
21958412

21956492
21955427

21954 ,33

R T

oot B

e

-136,72
-137,90
-139,07
-140,21

=141434

-142,45
~143,63
-144,80
-145,95
-147,09
~-148,28
-~149,48

_=150,64

-151.83
-153,06
-155,42
-156060
-157,82
-159,01
~160,27
-161,50

~162,97
-1704%0

=177,82
-185,23

=188,73

300177
3016,99
3032,91
3049,54
3066491
3085,05
3103496
3123,69
3144,26
3165,69
3188,01
3211,26
3235,47

3260466

3286,88
3314,16
3342,54
3372,07
3402,58
3434,25
3467,19
3501 ,46

3522,9%4

3509,17
3386,09
3263,34
3140,92

'.3083.01




POWERED FLIGHT PARAMETERS

. FLT PATH S
TIME RANGE ALT VELOCITY ANGLE  THRUST WE IGHT
. ISEC) (N MI) (FT) (FT/SEC) (DEGREES) (LBS) (LBS)

00 «00 210 . «0 o0 391961 268242
2400 «00 260 30.3 89.9 391964 . 265060
4,00 ° <00 - 332 . 61,7 89,8 1392183 261879
6400 +00 488 94,4 89,8 392616 258698
8.00 ", «00 710 128,46 89,7 393271 255517
10400 20 1002  163,7 8946 394148 252335
12,00 ¢ 00 1366 20045 89¢6 395251 249152
14400 ¢00 1805 238,7 89.5 396576 245968
16,00 00 2322 27846 89,4 398126 242783
18.00 «00 2920 320.0 ' 8B.8 399896 239595
. 20400 01 3602 363,1 87.,% 401826. 236406
- 22400 «01 4372 408.,0 85,9 404006 233215
B 24,00 ) «03 » 5231 454 ,9 83,9 406390 230021
" 26400 05 6182 50440 81,8 408961 226824
. 28400 07 7227  555.4 79.6 411711 1 223624
. 30400 11 8368 609.6 77e46 414320 220422
- 32400 - 16 9608 66645 7543 416703 . 217219
34400 22 10947 72641 73,2 419130 234018
36400 30 12389 - 788,5 T71.3 421674 210818
38.00 39 13934  853,6 69¢3 424234 207619
40400 " ¢50 15582 920.9 6744 426740 204422
42,00 - 62 17334 989.3 6507 429046 201228
44400 " oTT 19187 1058.5 64,0 431407 198037
46400 ¢93 21138 1129,1 6244 433885 194849
- 48600 1e11 23186 120245 608 436399 191663
. 50400 119 25335 127947 59,2 438956 188477
- 52400 144% 27584 1361,0 577 441450 185293
L 54400 1,68 29937 '1446,8 56.3 443817 182108
56400 1,97 32397 1537,0 5649 446130 178924
58400 2430 34964 1631,9 53,5 448362 175740
60400 2466 37643 1731,6< '52,2 450468 172557
62,00 3,03 406436 1836,2 509 452438 169373
" 64400 3441 43343 1945,9 497 454209 166189
. 66600 3,85 46368 2061.2 48,5 45588% . 163006
- 08400 4432 49512 2182,.3 4743 457375 159819
" 70400 4,86 52780 2309.3 4642 458770 156633
. 72400 3.1 56175 244246 45,1 459977 . 1534846
74400 8,97 59699 2582,2 L bbel 462096 150259
76400 6.61 63356 2728.3 43,1 462080 147070
78400 T30 67148 2881,0 42,1 462973 143881
80400 84,03 71080 304Ne6 4142 463739 140691
824,00 8480 75154 320647 40e3 464409 137500
T 84e00 9.66 79373 338346 39,4 484986 134307
86,00 1Ce52 83740 356043 38,6 465504 131114
88400 11,45 88257 3747,9 3748 465962 127920
" 90600 12646 92927 3942,9 - 37.0 466365 124725
92400 13,52 97753 4145,5 3643 466690 1121528
94400 1464 102739 435660  35.6 466987 118331
96400 15,84 107891 4574,5 36,9 467264 115133
© . 984006 17410 113213 480144 3443 457526 111933
100400 48444 118711 5037.0 33,7 467779 108732
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104,00 21,33 130252 5536,1) 32,6 468236 146,6 102326
106,00 22,90 136306 560046 32,0 468475 151,55 99121
;(:) : 108,00 264496 142556 6075,7 31,9 468730 156,6 95913
' 110,00 26,29 1490lp 6362,2 31,0 469000 162,464 92793
112,00 28,11 155674 6660,8 30,6 469260 168,4 89491
114,00 30,04 162557 6972,2 3001 469595 174,9 846277
116,00 32,05 169667 7297,6 29,7 469977 181,8 83059
118,00 34,18 177012 763840 29,3 470637 _ 189,5 79838
120,00 36,40 184603 7994,8 26,9 471606 ~ 197,9 76612
122,00 38,75 192451 8369,6 28,5 472246 207.0 13379
124,00 41,20 200568 8763,9 28,1 473154  217,0 70139

¥
102,00 19.B5 124389 5281,7 33,1 468005 142.0 105530 i'

BOOSTER CUTOFF ' : ; ' .
125,53 43,17 206976 9080.4 27,8 473911 225,4 67653

. 126,53 44,68 211210 9l04.6 27,7 80652 38,7 - 67386
: . 127,53 45,80 215431 9128,6 27,5 80681 38,8 67118

BOOSTER JETTISON : ;
128,53 47,12 219641 9153,0 27,4 80713 39,0 66851 ‘

. 130,00 49,07 225802 9195.8 . ‘27,1 80259 43,7 59329
132,00 51,75 234105 9255,0 26,8 80320 44,1 58785
134,00 5S4.44 242490 9315,2 26,5 80380 44,5 ' 58249
136,00 57,17 250771 9376,0 26,1 80480 44,9 57713
138,00 59492 259007 9437,6 25,8 8p615 45,4 57178 -
140,00 62,70 267194 9500.3 25,5 80734 45,9 56642
. 142,00 65,49 279334 $564,1 25,1 89814 46,3 56107

. ;(:) . 144,00 68,32 203626 9629,1 24,6 B8gBT0 - 46,8 55571 i
' 146,00 71,17 2951468 9695,5 24,4 80917 47,3 55036
148,00 74,05 299464 9763,2 24,1 80956 47,8 54500

i 150,00 76,96 307414 9832,2 23,8 80989 48,2 . 53964
v . 152,00 79,89 315320 9902.7 23,5 80993 48,7 53428
f 154,00 82,84 323182 99T4,.4 23,2 80984 49,2 52892
156,00 85,83 331001 10047,6 = 22,8 80977 49,7 52356
158,00 88,84 338780 10l122,1 22,5 80970 $0e2 51820
160,00 91,88 346517 10198,0 22,2 80963 5007 51284
162,00 94,95 354216 10275,2 22,0 80957 51,3 50747
164,00 98,05 361878 10354,0 21,7 80952 51,8 50211
- 166,00 101,18 369503 10434,14 21,4 80946 52,4 49675
. : 168,00 104,33 377093 10515,8 21,1 - 8094l 52,9 49139
L 170,00 107,51 384649 10598,9 - 20.8 - 80937 53,5 48603
i . 172,00 110,73 392174 10683,5 20,6 80932 54,1 48067
174,00 113,97 399668 10769,9 20,3 80927 54,7 417531
176,00 117,25 407132 10658,3 20.1 80923 55,4 46995
178,00 120,56 414570 10948,6 19,8 80919 56,0 46459
180,00 123,89 421983 1ll040.% 19,6 80914 56,6 45923
182,00 127,26 429371 11133,6 19,6 80910  57.3 45387
184,00 130467 436737 11228,5 19,1 80906 58,0 44851
186,00 134,10 444082 11325,0 18,9 80902 58,7 44315
_ 188,00 137,57 451497 11423,2 18,7 80898 59,4 43779
; 190,00 1la4l,07 458714 11523,0 18,5 80894 60.1 43243
P < 192,00 144,61 466006 11624,5 18,3 80890 60,9 42707
- : 194,00 148,18 473283 11727,7 18,1 80886 61,7 42171
196,00 151,78 480548 11832,6 17,9 80883 62,4 41635
198,00 155,42 487802 11939,.4 17,7 80879 63,3 41099
200,00 159,10 495048 12047,9 17,5 80875 64,i 40564
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202,00 162,81 502267 12158,2 17,3 , 80872 64,9 40028
204400 166,56 50Y52¢4 12270,.,4 17,2 80868 65.8 39492
206,00 170434 516755 12384,5 17,0  8g865 66,7 38956
208,00 174,16 523986 12500.6 16,8 80882 67,7 38421
210,00 178,02 531223 12618,7 "16,7 80858 68,6 37885
212,00 181,92 538462 12738,8 16,5 80855 69,6 37349
214,00 185,86 545708 12861,0 16,4 80851 70.6 36814
216,00 189,84 592963 1298Y,4 16,2 80848 71,6 36278
218,00 193,85 560230 13111,9 16,1 80845 72,7 35742
4 . 220400 197,91 567511 13240,7 16,0 80841 73.8 35207
i o 222,00 202,01 574808 13371,8 15,9 80838 76,9 34671
P 224,00 206,15 582126 13505,2 15,8 80835 76,1 34136
: : 226,00 210,33 589466 13641,1 15,6 80832 77.3 33600
e T 228,00 2l4,%6 556831 13779,5 15,5 80829 78,6 33065
: S 230,00 216,83 . 604225 13920,.,4 15,4 8p826 79,5 32529
oo 232,00 223,14 611650 14064,0 15,4 80823 8ls2 31994
: ' ‘ - 234,00 227,50 619110 14210,.4 15,3 80820 82,6 31459

g e b e M
-

e e ATy e gy

. cRo 236400 231,91 626608 14359,5 15,2 80817  B4,0 30923
P 0 238,00 236,36 634146 14511,5 15,1 80815 85,5 30388
i ' 260,00 240,86 641730 14666,6 15,0 80812 87,0 29852
; 242,00 245,40 649362 14824,7 15,0 80809 88,6 29317
244,00 250,00 657047 14986,1 14,9 80807 90.2 28782

' 246,00 254,64 664788 15150,8 14,9 80804 92,0 28246

; Tl 268,00 259.3% 672589 15318,9 14,8 8080l . 93,7 27711

; T 250400 264,09 . 680455 15490,6 14,8 80799 95,6 27176
" S 251,00 266,48 684313 15577,8 14,8 80798 96,5 26908
z 252,00 268,89 688390 15665,9 14,7 80797 97,5 26641
bos T 283,00 271,31 692386 15755,1 14,7 80795 98,5 26373
‘g‘:} T 250,00 273,74 696398 15845,2 14,7 80794 - 99,5 26105
i 255,00 276,19 700430 15936,3 16,7 80793 100.5 25838
f 256,00 278,65 704484 160284 16,7 80792 101,6 25570
: 257,00 281,12 708558 16121,6 14,7 80791 102,6 25303
b S 258,00 283,61 712653 16215,8 14,7 80790 103,7 . 25035
b mll 0 259,00 286412 716771 16311,1 14,7 80789 104,9 24767
F, 1 260400 288,63 720910 16407,5 14,7 80788 106,0 24500
! 261,00 291,17 725075 16505,1 - 14,7 80787 107,2 24232
{ 262,00 293,71 729262 16603,8 14,7 80786 108,64 23965
‘ 263,00 296,27 733474 16703,7 14,7 80785 109,6 23697
264,00 298,85 737712 16896,.8 14,7 80784 110,8 23429

LT 269400 301,44 741977 16907,1 14,7 80783 112,1 23162
: ; 266,00 304,05 746258 170l0,7 14,7 80782 113,46 22894
SR 267,00 306.67 70587 17115,6 14,7 60781 . 114,8 22627
b 268,00 309,31 754934 17221,8 14,7 80780 116,1 22359
gf e 269,00 311,96 759311 17329,4 14,7 80779 117,5 22092
SRR 270,00 314,63 763718 17438,6 14,7 80778 119,0 21824
271,00 317,32 768156 17548,7 14,7 80777 120.5 21556

. \ 272,00 320,02 772627 17660,6 14,7 80776 122,0 21289
i 273,00 322,74 777130 17773,9 14,7 80775 123,5 21921
o o 274,00 325,48 781666 17688,8 14,8 80775 125,1 20754
‘. : . 275,00 328,23 786238 18005,2 14,8 80774 126,71 20486
“ L 276,00 331,00 790845 18123,2 14,8 80773 '128,4 20219
277,00 333,79 795488 18242,9 14,8 80772 13g9,1 19951

L T - 278,00 336,59 800167 18364.3  14u8 80771 131.9 19684
L o 279,00 239,41 804889 18487,5 1449 80770 133,7 19416
5€:Z | 280.00 342,25 809649 18612,4 14,9 80769 135,6 19149

281,00 345,11 814449 18739,2 14,9 80769 137,5 18881
282,00 347,99 819291 18867,8 15,0 8p768 139,5 18614
. . e b
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353,60

284,00 329106
285,00 356,74 B3ap8l
286,00 359,69 839103
: Q) ' 287,00 364,66 Baulls
' 258,00 365,66 Bayveve
289,00 368,67 854461
290,00 371,71 859683
291,00 374,76  8649L9
292,00 377,84 870249
293,00 380,94 875617
294,00 384,06 881122
295,00 387,21 B8B6628
296,00 390,37 892195
297,00 393,56 847625
298,00 . 396,78 9¢3521
299,00 400402 909<b4
300,00 403,28 915116
301,00 406,56 921019
302,00 409.88 926Y9Y
303,00 413,22 933046

SUSTAINFR CUTOFF -
303,58 419,17 936604
304,00 416,58 © 939166
308,00 430,03 963611
312,00 443,47 987902
316,00 45K,88 1012037

(:) . VERNIER CUTOFF
317,90 463,23 1023423

19131,1
19265,8
15402 ,6
19541,7
19683,0

1982640 -

16972,7
20121,2
20272,3
20426,1
20582,7
20742,1
20504 ,4
21069,8

21238 4

2l4lp,3
21585,0
21763,1
21944 ,8
¢2130,2

22240,2

22238,1
22218,3
22198 .86
22179,6

2217045

15

1509
15,1
15,1
15,2
15,2
15,2
15,3
15,3
15,4
15,4
1545
15,5

15,6

15,7
15,7
15,8
15,9
15,9
16,0

16,0
16,0
15,9

15,8
15,8

15,7

80766
30765
80]65
80764

80763 |

80762
80761
80759
80758
80757
80755
80753
80751
80749
8747

‘80744

80394

80390

80385
80380

80376
1270

1270
1270

1270

1270

AR S 1T
143,6 18076
145,.,8 17811
148,0 . 17543
150.,3 17276
152,6 17008
155,1. 16741
157,6 16473
16042 16206
162,9 159438
165.,6 15671
168,5 15404
171,5 15136
174,46 15369
177,8  146p1
181,1 14334
184,5 14566
187,3" 13799
190,9 13532
194,8 13265
198,8 12999
201,2 12843

3,2 12840
3,2 12808
542 12777
3,2 12745
3,2 12739

o=

o S,

vt AR,

ot
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TIME
{SEC,)

2,00
%400
8,00
12,00
16,00
20400
24 .00
28,00
324,00
36,00
40,00
44,00
48,00
52,00
T 56.00
’ 60.00
68,00
72400
76490
80.00

. 84,00
- 88400
© 92400
T 964,00
100,00
104,00
07 112400

4116400

120,00
124,00

128,52

132000
136,00
140,00

148,00 -

148,00
152400
156,00
160400
164,00
168,00

o - s oo —— 7 <

GEOD. LAT.

({DEGe)

3447960
34,7960
3447960
34,7959
34,7957
3447954
34,7948
34,7938
34,7923
34,7901
" 34,7871
34,7826
34,7754
34,7661
3447542
34,7394
34,7198
34,7113
34,7022
3446920
34,6802
34,6658

3446476
34,6248

3445962
34,5604
34,5154
34,4585
"364,43854
34,2900
34,1628

BOOSTER CUTOFF

3441027

34,0522
34,0330
24,0249
2440201
3440154
34,0098
34,0032
33,99%4
33,9860
3349745

NOSE LEFT DISPERSION

PREMATURE CUTOFF

LONG.
yDEGe)

12045890
12045890

120+5890

12045890

12045891

12045906
12045953
12046050
12046211
12046449
120.6778
1207197
120.7718
12048369
12049179
121,0169
;21.2856
12144619

1216713

121.,9182
12242077
122,5450
122.,9364
123,3897
123,9147
124,5233
125,2305
126,0567
127.0280
12841806
129.5666

13041733

1306669
1309923

131.3203

13146560
132.0019
122,3593
132.7290
133.1120
133.5091
133.9216

PARAMETERS

FREE-FALL DOWN-RANGE CROSS~RANGE

TIME
{SECe)

5¢2
649
1147
1744
2345
3000

370

4442
'5)e7
5365
6744
7502
82.8
907
98,9
10743
125,0
. 134,44
144,43
1564,6
165,464
176.7
18845
2011
21445
22849
24445
26145
'280e¢%
30146
325.8

336.1

339,1
34049
342,3
343,48
34%,3
347,0
34848
35048

353,0

35544

- DISTANCE
(NeMlso}

DISTANCE

., (NeMls)

o0

o0
0

0

0

o0

0

8
leb
2.8
bels
6e5

" 961
12,4
1644
2144
o 34,7
43,5
53.8
6640
80432
970
116.4
138.9
165.0
195,2
23063
27146
. 319.8
3774
446,8

477.2

50240
518,42

534,5

5511
58842
$585.9
604462
623,2
642,9
6634

0’
0
.0
0
0

S
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—— Lot - 1 j}
RS S ST |
» !
172,00 - 33,9606 13443505 358,0 £84,7 “tn ;
176,00 33,9348 "136,7979 250,8 7070 ~8a5 :
186,50 33,8814 135,2524 36640 730.4 -89 :
© 184,00 33,8175 135,7451 367,4 75649 <940 ;
188,00 33,7557 13642506 37141 78044 946 .
192,00 33,6926 136,780% 3751 80742 «104%
196,4,C0 33,6233 13743356 37944 835%5,3 =1142
200400 33,5461 137.9185 384,2 86449 =-11,9
; 206,00 33,4617 138,5317 389,.3 89640 1247
: 208,00 33,3698 139,1784 39540 929.0 ~13,5
: 212,00 33,2698 139,8%19 4011, 963.9 -1445
:" 216400 33,1600 1405258 60768 10009 1505
'“‘, 220000 . 33.0339 1‘01.3'5“;‘5 ’1’15.2 1040.3 "16.7
- 224,00 32.9050 142.,1728 423,2 108244 ~17,9
g 228,00 32,7564 143,0464 432,1 1127,.4 ~19,3
i 232,00 32,5906 '143,9818 44]1,8 1175,.8 -20.8
k 236400 3244051 144,9853 45246 1227.9 -2245
£ 240,00 32,1962 14640683 464,45 128444 -24,4
£ 244,400 31,9598 14742492 4177 13457 ~2645
g 248400 31,6906 148,532 492406 1412.8 -28.8
: 252400 . 31,3623 149.9023 50849 148643 ~31,5
4 25600 . 31,0268  151.4251 527.4 1567.5 -36,46€
£ 260400 3046135 15341034 54844 165746 =381
;‘ 264,00 3041290 154,9633 5723 1758,4 -b242
4 268,00 29,5558 157.0374 59946 1871,9 =4740
b 272,00 28.8707 159.3663 631.1 2600.8 -52,8
: 276,00 28,0423  152.0008 667.9 2148.6 =596
+ 280400 27,0279 16540065 71,2 2319,9 68,0
¢ 282,00 26,4333 16646739 735.8 241642 72,8
1 -~ 284,00 25,7684  168,4678 762.8 2520.8 -78,2
5 WS 286400 25,0215 17044026 79245 263540 8443
2 288,00 2441792 17244958 825.4 2759.9 -91,0
3 290400 123,4,2254 174.,7673 861.7 2897.3 -9847
- 292,00 22,1401 177.2605 90243 304849 ~107.3
4 294,00 2048995 179,9430 94748 3217.1 ~11740
B 296,00 194745 =177,0920 999,41 340446 ~128,1
£ 298,00 178296  =173,8252 105742 3614,8 ~140.7
3 300400 15,9254 =170.2142 112345 385143 ~155.1
2 302,00 13,7160 ~16642060 1199,6 4118.7 -171,3
# SUSTAINER CUTOFF
-] 303,58 1147035  =16246990 1268,2 435645 -185.7
4 304,00 1146946 ~162.6837 126841 435745 ~185.7
' 306,00 11,6517 =162,6103 1267.6 436245 =1864+0
¢ 308,00 11,6089 ,~-162,5370 1267.1 436745 ~186.3
: 312,00 11,5229 =1862,3901 1266.1 4377.6 «~186,49
; 316,00 11,4368 =162,2431 1265.0 438746 18745
: VERNIER CUTOFF
1 317490 11,3960 ~-162.1735 126446 43924 ~187.8
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